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& URRENT LIMITING REACTORS FOR MODERN ELECTRICAL DISTRIBU- | 
TION » SIMPLE IN DESIGN *» ADEQUATE OVERLOAD CAPACITY 

» HIGH INSULATION STRENGTH ® LOW LOSSES ® FOR INDOOR 
OR OUTDOOR APPLICATIONS » VERTICAL OR HORIZONTAL | 
MOUNTING ® DESIGNED TO SUIT ANY REQUIREMENTS. OUR 
ENGINEERS WELCOME CONSULTATION. 
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Lower initial cost. Because Armortite Cable requires 
mo Costly lead sheath or metal armor for protection, 
r-yetrmake substantial savings on the purchase of cable. 


Dire¢t burial. All the necessary protection for direct 

—burial is built into the cable itself. Duct costs are 
eliminated. Long-lived, moisture-proof Hazard Water- 
tite Submarine insulation safeguards the conductors 
electrically. Then a double layer of age-resisting, 
leather-like tape, plastic sealing compound and satu- 
rated jute coverings give Armortite its outstanding 
non-metallic protection against mechanical damage 
and the other potential enemies to cable buried direct 
tthe soil. 


Fast, easy installation. The light weight, and simple 
“construction of this non-metallic underground cable 

speeds up handling, makes splicing and terminating 

easier — gives you important installation savings. 


WAZARD ‘ii 


insulated wires and cables for every electrical use | 





| 


i ° . 
—_ trouble-free service. Years and years of experi- 
ave proved that you can forget Hazard Armortite 


Cable, once it’s buried. It continues to carry the load 
day in and day out with none of those costly, annoying 
service interruptions. Since 1926, Armortite has set 
records for long, trouble-free underground cable serv- 
ice. And today, it is made with another improvement 
that will extend this service even longer. Okobesto- 
prene Tape (asbestos fibres compounded with neo- 
prene) is wrapped over the insulated conductors 
instead of braid. This provides an additional seal 
against possible wicking-in of moisture at terminals or 
joints . . . extra resistance to mildew, acids, flame or 
alkali... permanent circuit identification. 


For all the details about this cable, ask your Hazard 
representative or write Hazard Insulated Wire Works, 
Division of The Okonite Company, Wilkes-Barre, Pa. 
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PINE, FIR, CEDAR POLES 


Graybar supplies highest-quality poles — full- 
length pressure-treated southern pine or west- 
ern fir; incised butt-treated or full-length pres- 

sure-treated western red cedar. 


Crossarms 


Rainier crossarms, stocked by Graybar, have 
proven strength and long-life in service. 
Made from expertly chosen timber, scientifi- 
cally seasoned to prevent fungi growth. 





BRACES 


Graybar has first-quality steel or wood cross- 
arm braces, wood X-braces, and wood knee 
braces — all the sizes you require. 








stocks near-by 


Graybar warehouse stocks of hundreds of 
pole-line items now are maintained in over 
one hundred citiesand wecandeliver promptly 
from these stocks the many items you know 
and prefer. Your Graybar Representative 
gladly gives you information about anything 
“from the bottom of the hole to the top of 
the pole.” A Graybar Outside Construction 
i Specialist can help you solve any problem 
of line construction design or materials. 

Graybar Electric Company, Inc. Execu- 
tive offices: Graybar Building, New 
York 17, N. Y. 
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IN OVER 100 PRINCIPAL CITIES 


8439 Steller Drive 


Electue Ca. 


TExas 0.4701 


OUTDOOR HOOK STICK DISCONNECTING SWITCH 
15,000 Volts—4,000 Amperes 
Type Y-2—Single Pole, Single Throw 
For Vertical or Underhung Mounting 
(See Bulletin 20-A) 
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Tune in... TEXACO STAR THEATRE present 
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Phito courtesy Allis-Chalr 


Keep your turbines on the line with Texaco Regal Oils (R&0) 
They provide an extra margin of safety 


\X JITH high power demands still forcing many 
turbines to be run continuously under heavy 


load, this is no time for power failure. Keep your 
turbines on the line by protecting them with 
Texaco Regal Oils (R & O)—the oils with an extra 
margin of safety. 

Texaco Regal Oils (R & O) contain powerful 
rust and oxidation inhibitors, and are specially 
processed to prevent foaming. They keep circu- 
lating systems clean — free of harmful sludge... 
assure normal bearing temperatures, instantly re- 


sponsive governor action. They protect, all parts 


FOR 
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against wear—give extra long oil service life. 

The use of thrthited oils is strongly recom- 
mended by turbine manufacturers, and Texaco 
Regal Orls (R G O) meet the stringent require- 
ments of all leading turbine builders, and the 
turbine oil specifications of the U. S. Navy. 

Let a Texaco Lubrication Engineer help in- 
crease efficiency in your plant through more ef- 
fective lubrication. Call the nearest of the more 
than 2300 Texaco Wholesale Distributing Plants 
in the 48 States, or write The Texas Company, 


135 East 42nd Street, New York 17, N. Y. 


TEXACO Regal Oils (R&0 


ALL 


MILTON BERLE every Wednesday night 


TURBINES 


METROPOLITAN OPERA broadcasts every Saturday afternoon 
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Production Upped 5 Times on Allis-Chalmers 5% Step 
Regulators... to Help You Keep Pace With Load Growth! 


themes 500% INCREASE in regulat- 
ing equipment has paid-off for 
many utilities, Shortened delivery 
has put re of these regulators to 
work where they were needed—has 
helped ease the problem of over- 
loaded feeders. 

By closely regulating voltage, 
Allis-Chalmers 5g% step regulators 
not only increase the load capacity 
of the feeder, thereby increasing rev- 
enue... but they also improve cus- 
tomer servi = Appli inces and equip- 
ment are aed the poor operation 
caused by low or fluctuat ing voltages. 


to 69,000 vi Its, 


to 25,000 kva 


Allis-Chalmers led the 
a narrow band 


Years ag 
development of 
width, lower excitation regulator. 
Today, Allis-Chalmers 5% step 
regulators regulate over 5,000,000 
kva . . . maintain voltages within 
=1%, and operate at 14 the excita- 
tion required by other types. (Spe- 
cific information is available.) 

Ask your A-C sales representative 
hous other important features of 
Allis-Chalmers regulators—the Vari 
Amp adjustment that permits as 
many as five current ratings .. . the 
long- life Elkonite RS-1045 ¢ ntact 


. the Ouick-Break mechanism that 
snubs fast-moving parts to a stand- 
still without shock, Or write for 
bulletins 01B6065A and 01B605G6B. 

* x 


Increased production of this crit- 
ically needed equipment has been 
achieved through modern assembly- 


line manufacture. It is an example 
of how Allis-Chalmers recognizes 
and strives to build for the needs of 
the electric utility industry. 


ALLIS-CHALMERS, 932A SO. 70 ST. 
MILWAUKEE, WIS. 





Overloaded Feeders 


Electrical Equipment From Generation neal Utilization 








GUARD 
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Power Outages 


with Allis-Chalmers Network Transformers 


THREE STAGES of core and coil assembly: (1) Core 
stack of non-aging silicon steel (2) Low voltage 
coil on insulated core (3) Extra insulation at vital 
points (4) Ducts provide liberal cooling area (5) 
All connections brazed (6) Support blocks form 
entrance to cooling ducts, 


ASSEMBLED core and coil: (1) Broad flanges sup- 
port coils (2) Dise type high voltage coils wound 
with uniform tension (3) Leads supported in ma- 
chine wound tubing. Assembly is thoroughly dried 
and tightened before tanking, Ample clearances 


are maintained between live parts and ground 


WU 7 HERE HIGHLY concentrated loads 


are being served, power com- 
panies can’t afford to gamble with cir- 
cuit interruptions, That's why thermal 
capacity “as resistance to short circuit 
stresses are such important factors in 
the selection of Network Transformers. 


Details of construction (above) show 
how Allis-Chalmers Network Trans- 


Designed to withstand adverse operating conditions, Allis- 
Chalmers Network Transformers mean dependable metropolitan 
power! Vault type transformer above shows the compactness at- 


tained with the lower, welded-on high voltage switch compartment. 


formers are specially designed and built 
to beat power outages. These features 
of electrical and mechanical construc- 
tion have been proved by nearly 1,000,- 
000 KVA of installed capacity, 
Practically any Network system need 
can be met by selecting from A-C’s 
wide range of standard types and rat- 
ings, In other cases, modifications of 





standard units will be made to suit 47) 
special system requirements, 

Ask your nearby sales representative 
for additional information about these 
dependable transformers—for example, 
about the many significant features of 
tank construction, Or write for bulle 
tin 61B6152A. A 2602 


ALLIS-CHALMERS, 932A SO. 70 ST. 
MILWAUKEE, WIS. 


ALLIS-CHALMERS (ie) 


Network Transformers ~Nearly 1,000,000 KVA Installed 
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with wiring channels as well as reflectors 


; available in Vitreous Porcelain Enamel 
| @ Take a look at Wheeler Slimline Fixtures and you'll see the 
extra advantages that assure lowest cost in the long run. In 
\ addition to the benefits of instant-starting, you get the advan- 


tages of Wheeler “Skilled Lighting” design and construction 

. Stable reflecting characteristics, easy cleaning, lower 
maintenance and extra-long service life. These inherent 
Wheeler features are the results of nearly 70 years of making 
quality lighting equipment. 

Typical of Wheeler engineering thoroughness in Slimline 
Units is the exclusive auxiliary lamp support at center of fix- 
ture to prevent vibration of the 8-foot lamps: Fixture channel 





is in one sturdy piece ... available in either baked enamel or 

sorcels snamel finish. Reflectors are ritreous porcel: NEARLY 70 YEARS OF 

I orcelain enamel finish. Reflectors are in vitreous porcelain “Skilled Lighting” Tradition 

enamel finish only. Here is one of Wheeler's many veteran work 
Two types of Slimline fixtures represent another Wheeler ers... skillfully applying Wheeler's famous 


wear-resistant vitreous porcelain enamel sur- 
face to the inside of a reflector. Through her 
applications. Get all the facts on these latest products of faithful adherence to high quality standards, 


Wheeler “Skilled Lighting”. Write to Wheeler Reflector she helps to maintain the distinguished 


Wheeler tradition of top value in modern 
Company, 275 Congress St., Boston 10, Massachusetts. industrial lighting. . 


“Skilled Lighting” refinement. Each is designed for specific 


See all our new 1949 units at Booth Nos. 63 and 64 at the International Lighting Exposition. 


Distributed Exclusively through Electrical Wholesalers 


— 
Industrial Slimline Textile Slimline Unit 
Unit End view of |r End view of Textile 
dustrial Type unit show Type unit showing 
ing flat top. These units peaked top especially 
are designed for gen designed to eliminate 
eral industria! use under frequent cleanings and 
yormal atmospheric danger of moisture 
conditions. damage. SKILLED LIGHTING 


MADE BY SPECIALISTS IN LIGHTING EQUIPMENT SINCE 1881 
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Hotpoint’s Latest Triumph Sets New Sales And 
Production Records AsThousands Cheer Sensational 
Pushbutton Controls And Wonderful “Talking Colors” 


EVER before a range with such features! Never \ 

before a selling theme so powerful! Hotpoint’s WY 
revolutionary Automatic Electric Range with sensa- 
tional ** Pushbutton Cooking” is writing the greatest 
success story in range history. 


yr 
\ 






x 















@ Dealers have 36 outstanding features as sales 
clinchers—in addition to Hotpoint’s Pushbutton 
Controls, **Talking Colors’’ and world-famous 
Calrod® Units. Dealers get aggressive, year-round 
advertising support in leading magazines and news- 
papers—plus solid merchandising aids that spell 
P-R-O-F-I-T. No wonder they call Hotpoint the fran- 
chise with a future! Hotpoint Inc. (A General Electric 
Affiliate), 5600 West Taylor Street, Chicago 44, Il. 


Hotpoint makes a range 
to fit every customer's 
budget—six models in all 
arte +) 11: A Td 
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Rotary Switches. 


Everybody’s Pointing To 
* 


RANGES © REFRIGERATORS © WATER HEATERS © FREEZERS © DISHWASHERS © DISPOSALLS., © CLOTHES WASHERS © DRYERS © IRONERS © CABINETS AND SINKS 
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Offices: Birmingham — Boston — Buffalo — Chicago — Cincinnati — Cleveland — Da! 





Fluorescent Lighting Fixtures in the complete 


CROUSE-HINDS 


line .... designed to meet your 
requirements 


EASY INSTALLATION 


Crouse-Hinds Explosion-Proof Fluorescent Lighting Fixture CONDULET* 
has a novel hinge connection between the lamp receptacle housing and 
the ballast housing that makes it unnecessary to raise and attach both 
ends of the fixture at the same time. With the tubes hanging straight 
down, the ballast end is connected tothe supporting CONDULET. Then 
the relamping end is raised and attached, bringing the tubes to a 
horizontal position. 


EASY MAINTENANCE 


Relamping is a quick and easy one-man job. No special tools are 
required. Moving a link in the supporting stem assembly permits one 
end of the fixture to be lowered so that the lamp can be withdrawn. After 
relamping, simply lifting the lowered end automatically locks the fixture 
in its normal position. Saves time and money on maintenance. 


> QUALITY CONSTRUCTION 


The ballast and lamp receptacle housings are of cast aluminum with 
unobstructed threaded covers to allow easy access to the interior. Each 
lamp is housed in an individual heat-resisting glass tube. The bollast 
housing is entirely exposed, resulting in a low operating temperature. 
The durable white enameled sheet steel reflectors are securely attached 
by spring clips. No tools are required to put them on or take them off 
after the fixture has been hung. 


Write for full details on this modern Explosion-Proof Fluorescent 
Lighting Fixture CONDULET. 


CROUSE-HINDS COMPANY 
Syracuse 1, N.Y. 





Angeles — Milw Minneapolis — New York — Philadelphia — F 








Los 
St. Louis — Wash Representatives: Albany — Atlar B 


"a 
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tukee 1p rgh tland. Ore ran ttle 
igt Jer nt mor tte — New Orleans — Richmond, Va aia a lb ATH TRY 
CROUSE HINDS COMPANY OF CANADA. LTD., Main Ottice and Plant: TORONTO, ONT. / 





Type EVF Explosion-Proof Two-Lamp 
Fluorescent Lighting Fixture CONDULETS 
instalied in Line Close Together 





End of One Fixture Lowered for 
Relamping, One Cover Removed 
and Lamp Partly Withdrawn 


Takes standard 










; 4 
40 W att, Nationwide 
48-inch lamps. Distribution 


*CONDULET is acoined word (eephancbieaaiaaion 
registered in the U.S. Patent Meo iets 


Otfice It designates a product 
made only by the Crouse-Hinds 
Company. 









Kansas City 
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Simplifies 

multiple connections 
to transformers... 
underground 


YPE KMLD Stud Mole, insulated 

with oil resistant Neoprene, pro- 
vides the simplest, quickest means for 
making secondary connections at the 
transformer itself, eliminating many 
joints and junction boxes. Cables are 
quickly connected to the Stud Mole 
merely by inserting ends into outlets, 
and tightening socket head pressure 
screws. Phenolic insulating plugs cover 
the screws. The joint is completely 
sealed by tightening the non-corrosive 
clamps around the outlet insulation. 
NO TAPING NEEDED. Clamping plates 


seal KMLD tto transformer housing 
without need for porcelain bushings. 
Each outlet accommodates the rubber 
insulation on all conductors up to 4/0, 
through use of bushings for smaller 
cable sizes. Type KMLD may be in- 
stalled by the transformer manufac- 
turer or by purchaser after consulting 
the manufacturer. 

Bulletin 48Z1 gives full details on 
KMLD, as well as on Type KME Mole 
for low capacity use in light load areas. 
Ask your Burndy representative, or 
write direct for your copy. 


Connect with 


New York 54, N. Y. 


WESTERN BRANCH: Vernon 11, California * CANADA: Canadian Line Materials, Ltd., Toronto 13 


FOREIGN: Philips Export Corp., New York 17, N. Y. 


March 12, 1949 @ ELECTRICAL WORLD 








een a eee ee ee 


—_— 


| 


HE'S USING 


zk to 1.0 


96,000 c.M. 









1. EXCEPTIONAL FLEXIBILITY. The conductors 
of Simplex-TIREX Welding Cables, being made 
up of many threadlike copper wires properly 
stranded together, provide flexibility that cuts 
drag and wrist fatigue to the minimum and 
enables him to work with speed and efficiency. 


. 


2. CLEAN STRIPPING. A separator of soft cotton 
braid between conductor and jacket assures him 
of clean, fast stripping. 


3 DURABILITY. The Selenium Neoprene jacket on 
TIREX Welding Cables is cured -in-lead for 
toughness. It furnishes long-lived protection 


against abrasion, oil, grease, acids, and heat. 


1. SAFE HANDLING. Selenium Neoprene Armor 
is not readily cut or torn and provides insulation 
that’s electrically and mechanically stable. In 
addition, it is flame resistant. 


Those are the features that can mean greater pro- 
duction, more-finished work, and lower operating 
costs on all of your electric welding jobs. For help in 
selecting the TIREX Welding Cable best suited to 
your requirements, drop us a line at the address be- 
low or call in the Simplex representative in your area. 


SIMPLEX WIRE & CABLE CO., 79 SIDNEY ST., CAMBRIDGE 39, MASS. 


ATLANTA - CHICAGO ~- CLEVELAND - DETROIT - LOS ANGELES - NEW ORLEANS - NEW YORK - PHILADELPHIA - PITTSBURGH - RALEIGH - SAN FRANCISCO - SEATTLE 
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The new Warren Gene- 
rating Station is the four- 
teenth in the “Penelec” 
system, which serves a 


major part of western 


Pennsylvania. 









the protection and ecc 
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Re FIRST of two 35,000-kw units for this fine new station of the 
Pennsylvania Electric Company went into operation last September. The 
second 35,000-kw unit will soon be on the line. Both units will be served 


by Elliott deaerating feedwater heaters and deaerating evaporator pre- 


valves, piping and all auxiliary equipment—is guarded against corrosion 
by supplying oxygen-free feedwater to the boilers. The deaerating units 
also serve as efficient heaters in the heat balance cycle, steam being sup- 


plied them from one of the four extraction stages of the turbine. 


heaters. Thus the steam handling equipment in the entire plant—boilers, 
In addition to deaerating heaters, Elliott equipment in the Warren | 


and various twin strainers. 





’ 
Station includes two 30,000-sq ft surface condensers, with auxiliaries, | 
4 


COMPANY 


Deaerator & Heater Dept., 
JEANNETTE, PA. 
Plants ot: JEANNETTE, PA. * RIDGWAY, PA. 


SPRINGFIELD, O. * NEWARK, N. J. 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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STEAM TURBINES @© GAS TURBINES @© GENERATORS @© MOTORS @© CONDENSERS @ FEEDWATER 
HEATERS AND DEAERATORS @ STEAM JET EJECTORS @ CENTRIFUGAL BLOWERS @© TURBOCHARGERS 


FOR DIESEL ENGINES @© TUBE CLEANERS @ STRAINERS @©@ EXPANDERS @© FILTERS 








Penmoylvania 
STANDARD PARTS POWER TRANSFORMERS 


By W. R. SWOISH, Sales Manager, Pennsylvania Transformer Co. 


4 4 71TH increasing costs of materials and iabor, it 

Y is imperative that manufacturers take every pos- 
sible step to reduce costs, consistent with maintain 
ing the high quality of their products. Standardiza- 
tion of designs and of factory processes appear to 
hold promise of cost reduction with product improve- 
ment being obtained at the same time. 

About three years ago, Pennsylvania ‘Transformer 
Company embarked on a program of standardization 
of its Power Transformer designs and construction. 
A review indicated that the quickest results could be 
obtained in ratings 10,000 KVA, three phase, 5,000 
KVA, single phase, and smaller; and in voltages 34.5 
KV and below. This part of the program has been 
completed and the same principles are now being 
applied up to 10,000 KVA, 69 KV. 

An analysis of the problem showed two methods 
»f approach 


To completely standardize all mechanical and 
electrical characteristics — “pour the design in 
oncrete” —so to speak. Thus, such things as 
method of oil preservation, voltages and arrange 
ment of taps would be fixed. 

2. To standardize all parts in a way which would 
permit some limited variations to better meet 





Standard Parts Power Transformer. 3750 Kva, 3 Phase, 60 Cycles, 


OA, 55°C. Voltage: 12,000 Delta-4,160 Y 


18 





system conditions. The flexibility of this method 
would permit use of the Standard Parts design for 
a wider range of purchasers’ requirements, and 
thus, would cover a larger volume of business 
which would reflect to the benefit of more pur 
chasers. 


S the name unplies, the various parts are stand 
ardized in such a way that some parts may bs 
used in several ratings and that some variations may 
be made in some of the electrical characteristics. A 
line of standard cores, end frames, tap changers and 
tanks with standard location of accessories has been 
designed. On these standard cores, coils with pre 
ferred voltage ratings or coils with a voltage rating 
within a band above and below the preferred voltages 
inay be used. A 10% tap range is available with two 
taps above and two taps below the rated voltage. Th« 
preferred voltages and the band of rated voltages for 
three phase transformers are given in the following 
table: 
RANGE OF 
PREFERRED => RATED HIGH VOLTAGES 
HIGH VOLTAGES LINE TO LINE 


2400 
#SOU 

0 se 
. IN50 

(it) 

() 

20 ) 14750 
290) 21501 24 ) 
640 oth 

26400 to 36200 
$400) 
$3500 42000 to 46000 


67000 63000 tv 69000 


INCE there has been considerable discussion, a 

well as some decided preferences by users regard 
ing methods of oil preservation, this item was given 
thorough study. For these sizes of transformers, the 
sealed tank and the gas-oil seal construction appeared 
to be the simplest, and these two methods of oi! 
preservation have rather wide acceptance 


ROM our analysis, we believe the gas-oil sea 
method has some advantages in that it operates at 
lower pressures and within a narrower band of pres 
sures. Accordingly, the gaskets are not subjected to 
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Top of 4000 
Kva Standard 
Parts Trans- 
former. Note 
how auxiliary 
tanks fit onto 
ends of the 
transformer 
and do not 
add to the 
length of the 
transformer 





the higher positive and negative pressures developed 
in the sealed tank design. Gaskets of proper materials, 
and correctly installed, will satisfactorily withstand 
the pressures encountered in the sealed tank con 
struction; and proper tests may be made at the fac- 
tory to insure tightness. However, many users wish 
to make a visual inspection before putting transform- 
ers into operation which requires removing handhole 
x manhole covers. Also, in the larger and higher 
voltage transformers, bushings are usually removed 
for shipment. Some users, including many industrial 
users, may not have proper means to make an ade- 
quate test for tightness and, in the case of mainte 
nance work, may not be able to keep the transform 
ers out of service long enough to make such tests 
The result may be that two or three pounds pressure 
imay be held but when higher pressure is developed 
some gas may be exhausted to the atmosphere. Then 
when the unit cools, sufficient vacuum may be cre 
ited to pull air into the transformer. This is a form 
f restricted breathing which causes moisture and 
xvgen to accumulate in the tank. The usual results 
ire worse than given by the open breather construc 
tion which permits moisture to get out of the tank 


In view of possible field difficulties due to lack of 
trained maintenance personnel, we have adopted the 
gas-oil seal as our standard method of oil preservation 
for these sizes. However, since the sealed tank con 
struction is quite satisfactory when properly main 
tained, this method will be furnished when it is 
specified. This is accomplished within the Standard 
Parts Program by obtaining the gas space required 
in either the gas-oil seal or the sealed tank methods 
by so building the main tank that part of the gas 
space is in the top of the main tank and the rest of it 
n auxiliary compartments welded to the ends of the 
main tank 


HUS, in the gas-oil scal construction, operating 
on the manometer principle, each auxiliary com 
vartment is filled half full of oil, a copper tube con 
iects the top of the main tank to the top of one com 
partment, another copper tube connects the bottom 
if that compartment to the bottom of the other 
mpartment and a breather opens the top of the 
md compartment to the atmosphere. 


PITTSBURGH 
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lor sealed tank construction, the same auxilia 
compartments are used without a breather but both 
compartments are connected to the top of the main 
tank through copper tubing. 


The only difference in construction between thes 
two methods of oil preservation is the substitution of 
4 pipe plug in place of the breather and omission of 
il from the auxiliary compartments, so the same 
tank shell is used for both methods. Since the add: 
tional expansion space is obtained by using auxiliary 
compartments, a smaller gas space is required in the 
main tank as this need only be large enough to per 
mit full oil expansion and provide a cushion of gas in 
the top of the main tank. This gives another desir 
able Standard Parts feature as it permits use of bush 
ings with standard inside length. 


The same construction of main tank and auxiliary 
compartments may be used for the inert gas regu 
lated pressure system of oil preservation with a nitro 
gen bottle connected to the top of the main tank 
through reducing and regulating valves in the con 
ventional manner. 


his standard construction is used for unit substa 
tion transformers by adding throats on the ends 
ibove the auxiliary compartments. All other parts 
remain the same except the cover which does not 
have provisions for bushings. 


Another outstanding feature of this design is the 
construction of the base which is of the box type 
with openings in the supporting members for ventila 
tion and for access to clean and paint the bottom of 
the tank. Long cross channels give stability when 
moving the transformer and the jack ports in the 
ends of these channels permit jacking without inter 
ference from the radiators. Provisions are made for 
ittaching hooks for pulling the transformer in any 
direction. 





Base for Standard Parts Transformer 


( UR costs on these Standard Parts ‘Transformers 

show a saving of 4% to 6% which is being 
passed on to the users. Because of the flexibility ot 
this design, permitting application in line with sys- 
tem requirements, a wide use of these Standard Parts 
'ransformers will result in rather large dollar savings 
to the users of Power Transformers. 


PENNSYLVANIA 
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"1CSP! saved us $17,465.50 


in our urban radial system! 


So said this midwestern operator after installing 650 Completely Self-Protecting 


distribution transformers. 
When the 2,400-volt radial feeders for urban and suburban areas outside the down- 


town network system became seriously overloaded, distribution voltages were stepped 


up to 7,960/13,800 volts wye. 
Economically, the utility found this comparison of costs beyond the price of the 


basic transformer: 





FOR CONVENTIONAL FOR “CSP’’* INSTALLATION 

INSTALLATION Additional cost of ‘‘CSP”’ over the 

Arrester, installed $30.00 conventional transformer—in- 
Fuse mounting and fuse, cludes built-in lightning and $34.13 

ES 5 ites < unset 20.00 thermal protection plus load in- 

Two 8 ft. crossarms, dicating light. 

installed....... cveecs Ca Higher pole for secondary lead 
3 ft. crossarm, installed... .4.00 GN i. ve ckecaens x a's . 5.00 
Total : ..... $66.00 RUD ic wa nu cone ataae $39.13 


Simple arithmetic makes 650 “CSP”’ installations save $17,465.50. What’s more, real pro- 


tection from overload was secured—with semiautomatic load check as a bonus. 


Conventional transformers with fuse links could not supply this protection and still 
withstand lightning surges. 
One thing you can be sure of: the built-in protection of “CSP” saves installation 


costs. Westinghouse Electric Corporation, P. O. Box 868, Pittsburgh 30, Pennsylvania. 
J-70526 


*Trademark—Reg. U. S. Pat. Off. 







HERE’S PROOF FROM U. S. A.—Thirty case histories of 
Completely Self-Protecting transformers, with names, 
dates, places, facts and figures. Get your copy of B-4248. 


Call the Westinghouse Salesman 


SINGLE PHASE |§§‘ THREE PHASE BANKED SECONDARY 
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Your Corll Condudl Ditiibiiléy wilt do 


everything possible to meet your demands 


® Your Central Conduit Distributor has a modern, efficient operation. 
But he hangs on to one old fashioned precept . . . the customer is 
king. He is always ready to go-the-limit when it comes to service 
At times, due to conditions beyond his control, he may ask you to 
accept partial deliveries. That's his way of making sure that every- 


one gets a fair share of his supply of Central Rigid Steel Conduit 


Whenever you need conduit or other electrical supplies, call your 
Central Conduit Distributor first. Tell him what quantities and sizes 
you'll need as far in advance as possible. Your Central Conduit 


Distributor will do his best to meet your requirements. 





SPANG-CHALFANT PIPER 


Division of The National Supply Company (ELECTRO GALWANI\ZED) 
General Sales Office: Grant Bidg., Pittsburgh, Pa. ea = 
District Offices and Sales Representatives in Principal Cities 
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CENTRAL BLACK permanent, baked-on black enamel finish, inside and out 
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Heat a piece of stainless steel pipe to bend it and 
right away you're up to your ears in metallurgical 
complications. To begin with, stainless steel isn’t just 
one alloy. There are hundreds of different types of 
stainless steel, each selected for its resistance to corro- 
sion or its stability at high temperatures. To maintain 
the metallurgical properties which dictate the choice 
of a particular alloy steel, you have to know the tem- 
perature range within which this steel may suffer 
excessive metallurgical changes. And you have to 
have specialized equipment to maintain the precise 


control necessary to avoid these hazards. 


m VSAg 


Grinnell pipe fabrication equipment includes spe- 
cially designed gas-fired radiant heat furnaces for this 
precisely controlled heat treatment of stainless steels 
and other alloy steels. Multiple burners are strategi- 
cally located to distribute temperature uniformly and 
to prevent harmful flame impingement. Precision in- 
struments regulate temperature and time, 

It’s an intricate business fabricating alloy 
steel piping. It’s a job for Grinnell prefabricating 
plants because Grinnell has the equipment and mod- 
ern methods, the interpretive engineering, the metal- 

cal research facilities and the skilled personnel. 


cam GRINNELL 


Grinnell Company, Inc., Providence 1, Rhode Island. Branches: Atlanta * Buffalo © Charlotte * Chicago * Cleveland * Cranston * Fresno * Kansas City * Houston 
long Beoch * LosAngeles * Milwaukee * Minneapolis * New York * Oakland * Philadelphia * Sacramento * St. Louis * St. Paul * San Francisco * Seattle * Spokane 





DAL eee 
HERE’S no magic wand in the act—KIRK & BLUM transforms your prints 
into accurate, finished product, part or sub-assembly. Standard and 
special machinery, operated by skilled metal workers under trained supervisors 


account for the satisfaction expressed by thousands of plants who use KIRK & 


BLU M’S sheet metat fabricating service. 


Illustrated at top is one of many switch gear housings which Kirk & Blum build for 
large power projects. Some of these are constructed entirely of aluminum plate 
and others of steel plate with phase barriers of asbestos cement sheets. At right are 


shown a few of the varied electrical enclosures made by Kirk & Blum. 


Whether you are interested in one part or a thousand KIRK & BLUM 
will gladly quote from your prints and specitications. No obligations, of course 
A revised edition of “Sheet Metal Assemblies,” showing typical work and 
listing facilities and capacities, is yours for the asking. 


Contract Manufacturers in all sheet metals and light structurals, 
re 


STEEL e GALVANIZED e MONEL e INCONEL e ALUMINUM e STAINLESS STEEL (24 GA. TO % IN.) 


KIRK’ BLum THE KIRK & BLUM MFG. CO. 
306 Spring Grove Ave 


Cincinnati 25 









CONTROL BOARDS « PANEL BOARDS « GAUGE BOARDS « CONTROL 
DESKS + DISTRIBUTION PANELS « SWITCHBOARDS + METAL EN- 
CLOSURES + CONNECTION BOXES« SWITCH GEAR HOUSINGS CUBICLES 
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A safe way 


to reduce insulator costs 


on distribution lines 





Armstrong's Glass Insulators meet or exceed specifications 


Catalogue No. 51-2U 
Made in Brown and Clear Glass 


Edison Electric Institute 
Class 2 
Dy 60 Cycle Flash 
er—Volt 59.000 
*Wet 60 Cycle Flas 
ver—Volts 23,000 
Approx. Mechanica 
Strength, Lbs 2.500 





Catalogue No. 51-C1 
Made in Brown and Clear Glass 
Electric Insti- 





1 
rts 43.300 
23,500 

‘ 
3,400 





Catalogue No. 51-1A 
Made in Brown and Clear Glass 
Edison Electric Institute 


Class 1A 
*Dry Flash-over—Volt 59,000 
*Wet Flash-over—Volts. 26,000 

Average Mechanical 
Strength, Lbs. . 2,500 





*Test by Electrical Testing Lab., New York 





OU can cut at least 40°% off your insulator costs 
on low and medium voltage lines by switching to 
Armstrong's Glass Insulators. 

You can make this saving with complete safety. 
Armstrong's Insulators are made from a new industrial 
glass especially developed to withstand the most 
severe service conditions. In laboratory tests and 
actual use, they have proved stronger than the pins that 
support them. All Armstrong's Glass Insulators meet or 
exceed E.E.1., A.S.T.M., and A.S.A. specifications. They 
are low in relative cost only because they are made in 
large volume on completely automatic molding ma- 
chines designed by Armstrong engineers. 

All Armstrong's Insulators are inspected on special 
equipment to insure freedom from undesirable stresses 
around pin hole and skirt. They are tested also for 
resistance to thermal shock. Armstrong's insulators are 
supplied in brown glass unless otherwise specified. 
Comparable types are available in clear glass if de- 
sired for use on neutral lines. 

Why not test Armstrong’s Glass Insulators in actual 
use against your present insulators? You'll find they 
offer a safe way to combat the steadily increasing costs 
of line construction. Call your distributor for 
samples and prices. Or write Armstrong Cork 
Co., Industrial Div., Millville, New Jersey. 
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YOU'LL FIND IT 


Versatility is one of the big advantages of Dura ADVANTAGES IN DURASHEATH: 


sheath cable. You will find Durasheath used for 
power distribution between farm buildings, in 
street lighting systems, airports, mines, industrial 


No problems of electrolysis, corrosion and ex- 
tremes in temperature. 


plants, railroad signal systems and real estate ce Reduced weight. Can be used on short aerial 
velopments. You will often find.a single length of spans without a messenger. 


Durasheath in runs that are partly in conduit, 
directly in the ground and in the ain 


power distribution systems, pick Anaconda’s 


High resistance to abrasion, cutting, impact 


and flame. 
“or Ss »] fied. si Fé r ane ore cle pede able 
vos senigee ee ae ee pene Greater flexibility makes handling easier. 


Durasheath —available in single and multi-con- Resistance to oils, moisture, acids and alka- 
ductor cables, to carry from 0 to 5,000 volts. lies generally found in the soil. 40415 


nbawoh 


ANACONDA WIRE & CABLE COMPANY 


25 Broadway, New York 4, N. Y. 
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(Te 
AVAILABLE FOR 
PROMPT DELIVERY 


4 Now you can get those tough, durable 


¥ ad 

La if an PORCELAIN PRODUCTS wet process spools 

\4 ~* = | —promptly. Made in accordance with standard 
‘ : 













NEMA design specifications, highest quality, wet 
process porcelain, chocolate brown glaze and 


SECONDARY RACKS CLEVISES... Prompt de- a : +3 . 9 
Ansdiiin gnaatadie, 336 ean. teslanad Gn oe incorporating the original Porcelain Product's 


Series, 420 Series Heavy ceptional strength. Easy, design feature of double-tapered hole which 
Duty, 520 Series Medium —_ practical installation, hot practically doubles the mechanical strength and 
Duty. Extra sturdy—hot dip galvanized. 
dip galvanized—highest protects the spool from breakage when the rack 
quality porcelain spools. bolt is deflected under strain. 
Use them in racks, clevises, etc., wherever 
ALSO AVAILABLE top performance and dependability are a “must” 


on your distribution system. 


i | If you are a Purchasing Agent place your 
i = S&S order NOW for prompt shipment. If you are a 
Distribution Engineer or Storekeeper specify 


“Porcelain Products” on your requisition. Write 
for your copy of Catalog 10-A. 


Porcelain Products, luc. 


PARKERSBURG, WEST VIRGINIA 
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The patented Miller Ceiling 
Furring Hanger simplifies 
installation — makes it pos- 
sible to arrange Troffers to 
form ceiling patterns as 
desired — CEILINGS UN- 
LIMITED*. Channels are 
Bonderized for rust resist- 
ance. 





Peg. Trademark U. $. Pat. Of. 
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[ 
| Important reasons for specifying miller 


fluorescent troffer lighting systems 


















MILLER Troffer installations result in a finished lighting 
and ceiling job, adequate in illumination, architecturally 
pleasing, structurally sound and economically produced. 
Their versatility of application increases the functional 
value of lighting. 

MILLER LIGHTING SERVICE IS ALL-INCLUSIVE covering 
needs of planned commercial and industrial lighting. 
Miller field engineers and distributors, conveniently 
located, are at your call. 


TTC A 


ie Meee eae 


POU TEC RCR Re a eae 
Se 0 
Oi Burners and Liquid Fue! Devices ROLLING MILL DIVISION. Phosphor Bronze and Brass in Sheets. Strips and Rolls 
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Miller Troffers arranged in 
rectangular ceiling patterns 
with adjustable spots to 
high-light displays. 
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7 ne 
y €S « » « now you can use Moloney Shunt Capacitors for correcting low 
power factor conditions. And you can be certain that these capacitors are 


built to the same traditionally high standards to which Moloney Trans- 


formers have been built for over 50 years. 


Moloney Capacitors are carefully made to insure long life and trouble-free 
service. Only the very highest grade materials are used. Individual capacitor 
packs are tested before assembly. Thorough final tests are given capacitors 
after completion. 

Install Moloney Capacitors for reducing reactive Kva...to permit more 
efficient use of generator, transformer, and feeder line capacity ... to reduce 


system losses... and to improve voltage regulation. 


Standard ratings are available from stock. 


MOLONEY 
CAPACITORS 
15 & 25. Kver 
2400, 4800 & 7200 Volts 


} 
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Sales offices in all principal cities 


FACTORIES AT ST. LOUIS 20, MO., AND TORONTO, ONTARIO, CANADA 
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NEW-LTOLMNAL hatter 


for dependable CENTRAL STATION SERVICE 


HEAVY TERMINAL POST 
itt ESO ed 2 21 b ls Be 
FOR EXTRA 
CONDUCTIVITY 


EXIDE POST COVER 
ASSEMBLY PROVIDES 
PERFECT AND 
ei 2 


bi te}ets ee Sli a 
SEPARATOR, 

ld thle) he) 
CHEMICAL AND 
ELECTRICAL 
ize ile) 


Natt md 

omer] 

TREATED GROOVED 
Dr eT te 


HEAVY FERMANIZED 
NEGATIVE PLATE 
DESIGNED FOR 
BALANCED PLATE 
LIFE 


PLASTIC SPACER 
MAINTAINS PERFECT 
ee Nia lsd 


One of its many exclusive features is the famous 
MANCHESTER POSITIVE PLATES with their unique 
lead button construction. The buttons—rolled strips 
of corrugated soft lead—are pressed into holes of the 
lead-antimony grid. Forming action expands the but- 
tons and locks them securely in place. Only a com- 
paratively small portion of the total lead is formed 
initially into active material... the balance is avail- 


able for gradual conversion in service. 


THE PERMANIZED NEGATIVE PLATES are con- 
e:tructed of a lead-antimony grid. or framework, with 
a series of vertical ribs connected by short horizontal 
bars. Bars are flush with plate surface ... extend only 
part way through the plate... are staggered on op- 
posite sides. The active material... sponge lead... is 
formed of vertical strips or ribbons that extend from 


top to bottom of the plate between the vertical 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 + Exide Batteries of Canada, Limucd, Toronto 


HEAVY DEEP SEAL 
Lit) td eek 1d 


HEAVY STRAP 
Pes ee 
peel. titi) a 


ee ead 
MANCHESTER 
POSITIVE PLATE IN 
SERVICE OVER 

50 YEARS 


bi ee Ni ti 
Peele 1s el 
THE ART OF MAKING 
eee etter) 





“Exide” and “Permanized” Reg. Trade-Marks l 


ribs and is locked in place by the horizontal bars. 
The new EXIDE-MANCHEX BATTERY has a high 
| minute rating. It will provide up to 100% mor 
capacity in the same given space. 


LONG LIFE...LOW MAINTENANCE COST...IMPROVED 
ELECTRICAL CHARACTERISTICS ...INCREASED POWER 
(watt) OUTPUT PER UNIT OF SPACE...LESS WEIGHT PER 
AMPERE HOUR OUTPUT...ATTRACTIVE INSTALLATION 





BATTERIES 


1888 — Dependable Batteries for 61 Years — 1949 
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‘ISOLATE TRANSFORMER BANKS 
Safely. E 


couomically . . with 
) 


~ 


, Operating handle equipped with se- 


assemblies for any requirement. 


CONDUCTOR SUPPORTS. 
ee meee ts 
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INTERRUPTER 
SWITCHES 


Check the facts 


Compact, easy to install. Mounts 
anywhere — on transformers, walls — 
or free standing. 


HORN GAP SWITCHES 


INTERRUPTER SWITCHES 


CUTOUTS AND 
THERMO-RUPTERS 
Reliable load interrupter (Plunger 
type) and rotary switch assembly, 
single or double throw. 
DISTRIBUTION 

EQUIPMENT 
quencing device to prevent opening 
of switch before it is fully closed. 
This guarantees proper interrupting 


operation. SWITCH OPERATING 


ae RB 
Provision for Kirk Key Interlock or 
Solenoid type system. 


Housing— standard or custom built BRR EROS BOSE BY 
(shown lett). Key or mechanical 
door interlocks optional. Frame type 
for all combinations (single throw 
unit shown). Fuse or pothead ali a dah deh 
ISOLATED PHASE 


Frame type interrupter, below, left, is HEAVY. DUTY, BUSES 


shown as furnished for application to 
customers own housing (dotted). 






KIRK INTERLOCK 
WwrennuerER SYSTEMS 
wacduaees 
~ OPEN GAD 
AUTOMATIC 
SWITCHING 


2 eS ee 


METAL CUBICLES 





ee 


RAILWAY and INDUSTRIAL ENGINEERING CO., GREENSBURG, PA. Miiepabibibeidaas 


AFFILIATED WITH THE 1-T-E CIRCUIT BREAKER CO., PHILADELPHIA, PA. 
IN CANADA EASTERN POWER DEVICES LIMITED, TORONTO 








EC&M 7; CONTACTOR 


kal ae 


1. LONG LIFE 


2. HIGH INTERRUPTING 
ABILITY 


WILL SAFELY OPEN ANY CIRCUIT 
.. -EC&M VALIMITOR STARTERS FOR 
2300-4600 VOLT MOTORS GIVE 
CONTINUOUS PROTECTION REGARDLESS 
OF AVAILABLE KVA 






Many users of 2300-4600 volt motor control equipment have found 


Contactor lifts out without dis- 
connecting any leads or bolts. 





ld that there is nothing to compare with the EC&M TYPE ZHS, heavy 
F duty, magnetic contactor. It has a successful record for starting 
all types of high voltage motors. On reversing or quick-stop by 
plugging applications, two (or three) ZHS Contactors, mechani- 
cally as well as electrically interlocked, are giving efficient 


results. Upkeep in any service is low. @ The 
ZHS Contactor permits complete, con- 
tinuous protection of 2300-4600 volt 
motor circuits. The maximum fault is 
limited to 25,000 KVA (steady state cur- 
rent) in the VALIMITOR Starter. The ZHS 
Contactor not only clears faults quickly 
and easily, but is capable of thousands of 
starts and stops without attention. For 
occasional inspection, lift it out of the tank 
without disconnecting any leads or bolts. 


' sneha e sn 
MAXIMUM RATINGS 












Squirrel cage Synchronous or Wound Rotor Motors 


"2300 Volts 4600 Volts 
60 Cycles | 6OOHP 
300 HP 25 Cycles 250 HP 








WRITE FOR No. 23 ACCELERATOR ISSUE ON ZHS VALIMITOR STARTERS 


THE ELECTRIC adidas ho & MFG. CO. 


(2698 EAST 79TH weReay 


CLEVELAND 4, OHIO 
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UTE Cool CL Ri La 


Now you can get “egg crate” fluorescent lighting effect 
without the egg crate! Corning “Fota-Lite” is a new glass 
in which vertical louvers are photographically transferred 


to the full thickness of the glass. 


EASY TO CLEAN. “Fota-Lite” presents a smooth sur- 
face which you can wipe clean quickly —something that is 
impossible with ordinary exposed louvers. Since you can 
completely enclose the fixture, both tubes and reflectors 
also remain clean. Thus, you never lose original efficiency 


through the accumulation of grime and dust. 


TTS 
ee a ae 


The glass with 


sealed-in louvers 


HIGH EFFICIENCY. Brightness at high angles is low. Yet, 
the transparent area is comparable to the finest crystal. 
Light directed vertically is almost unrestricted but a slight 
surface diffusion obscures tubes and reflectors. The 45° cut 
off is obtained within the thickness of the glass (14”) 
instead of bulky and costly louvering materials. 


NO COLOR CHANGE. The opalescent louvers are non- 
selective in color transmission and as they are sealed within 
the glass surface, discoloration is impossible. This is im- 
portant in maintaining original color values. 


SEE this sensational new development at the Corning Exhibit, Inter- 


national Lighting Exposition, Booth No. 13, Hotel Stevens, Chicago, 


March 29 to April 1, or write for further information. 


LIGHTINGWARE 


CORNING GLASS WORKS, CORNING, NEW YORK 


















HOW WESTINGHOUSE 
LIGHT BULBS HELP BUILD 


VLE 


TIAN HUM ACCC LL 
MSI ein a 
Gy 


WCC Pe) Va 
See Us in LIFE, LOOK, 


SATURDAY EVENING POST, 
CTU aaa ee ee. 

ae madame Les | Fae Greatest Light 
iblaae / Bulb Merchandising 
and a flock of Newspapers es idea of All Time 











Om uur Las ; ites 
a ee Besides the Contest— =. 


Te _ More than 15 Other Special 
CUCU" Promotions; Hard Hitting, 
SUC LSS Hard Selling x 


you CAN BE SURE...1F ITS 


Westinghouse 
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Plastics where plastics belong Structural strength, wear resistance, and ease of machining 
| ? are three of Synthane’s many properties which, in combina- 
tion with its other mechanical, chemical and electrical char- 
acteristics make it one of industry's valuable materials. 
A good electrical insulator, Synthane, the set plastic, is 
| for strength i, stable over a wide range of temperatures. Hard, dense and 
durable, it also possesses desirable moisture and corrosion- 


wear resistance, resistant qualities. 





and ease The ability of Synthane to stand up under adverse condi- 
tions is interestingly demonstrated by its use in the Turbo-Jet 
of machining . . . Float Shoe. 
























a 
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Various parts of Float Shoes, used in cementing oil wells, 
are fabricated from Synthane, for example, the valve ball 
and thrust plate in the shoe illustrated at the right. 

Synthane resists the abrasive action of the liquid cement 
pumped through the shoe. It is thermosetting, so that it re- 
tains its original size and shape, yet is easily drilled out after 

the cement has set. Thus, Synthane’s combination of strength, 

wear resistance, stability and ease of machining make it a 
perfect material for this difficult job. 

If this brief review of Synthane’s unique combination of 
desirable properties suggests its use in your product, let us 
help you with design, materials or fabricated parts. Write 

today for the new Synthane Plastics Catalog, 10 River Road, 
Oaks, Pennsylvania. 
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SYNTH ANE where Synthane belongs 
S| 


SHEETS « RODS « TUBES « FABRICATED PARTS * MOLDED-LAMINATED » MOLDED-MACERATED 
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sive and flexural strengths. 


with high dielectric 





On a weight-for-strength basis 
Synthane compares favorably with 
many metals. It is durable, light- 


weight, high in tensile, compres- 


Synthane is an excellent insulator 
strength, 
low power factor and low dielec- 
tric constant. The ease with which 
it may be machined adds to its 


value for practical applications 


SYNTHANE CORPORATION, 10 RIVER ROAD, OAKS, PA. 


Gentlemen 


Please send me without obligation a complete catalog of 


technical plastics 
Vame 

( ompany 
{ddress 


City 


Synthane 


acteristics 


MACERATED ° 


good product or process better. 


Synthane resists corrosive atmos- 
pheres, moisture, oils and solvents. 


Synthane is also the set plastic, 


stable over a wide range of tem- 


peratures, 


Hard and dense, Synthane resists 
fatigue under repeated impact. 
Withstands abrasion, does not 


splinter, 


If these properties of Synthane suggest its possible use 


< 
od 


consider Synthane laminated plastics. 





MOA ; 





If you are always hunting for a better material, one which 


combines many valuable physical, chemical and electrical char- 


Synthane has a place in almost every industry because its 


unusual combination of desirable properties can often make a 





in your product, let us work with you on materials or 


fabricated parts. Send Coupon for your copy of the 


Synthane Plastics Catalog . 


no obligation of 


DESIGN + MATERIALS + FABRICATION + 
RODS + TUBES + FABRICATED PARTS + MOLDED- 


SHEETS 


MOLDED-LAMINATED 


course, 








>. 
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March 29th .. . when the 
history-making new lighting 
discovery by Holophane will be 
revealed ...in Booths 11 & 12 at 
the THIRD INTERNATIONAL LIGHTING 


Exposition , Stevens Hore, CHICAGO 


Those unable to attend the exposition 
are invited to write for full details 

of this important lighting 
development which will be released 





immediately on March 29th. 


HOLOPHAL = COMPANY, 


Lighting Authorities Since 1898 *» 342 MADISON AVENUE, NE 


THE HOLOPHANE COMPANY, LT 
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sales GOING UP with 
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Foyers, display rooms and offices are taking on new life and glowing beauty with the 
application of Federal Cell-Ceil, the most modern lighting treatment. And, these 
installations are pushing lighting sales higher every day. 

This beautiful overall ceiling louvering is easy to install. The light-weight sturdy hang- 
ing mechanism developed for Cell-Ceil not only speeds up application but provides such 
easy access for relamping and cleaning that continued customer satisfaction is assured. 

Your customers are being told about Federal Cell-Ceil through full page advertis- 
ments every month in Architectural Forum, Architectural Record, Progressive Archi- 
tecture and Interiors. 

Increase your lighting sales—be ready to deliver Federal Cell-Ceil now! The Federal 
engineering staff will gladly advise on any installation problem. Our technical bulletin 
on installation techniques is also available, address Dept. CC-6. 


*Trade Mark “Cell-Ceil’”’ applied for. 
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Formerly: FEDERAL ELECTRIC. COMPANY, INC. 
8700 S. STATE STREET ° CHICAGO 19, ILLINOIS 
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One Unit! One Order! One Responsibility! 


That’s How Easy... Wow Sure... it is when 
you use FWD's simple BUILT-TO-CODE Chart to 
select the Right FWD Truck for your Specific Needs 


CODE 7 
oh) ra \ dal were 
tial a ring Machine 
co Machine with yan eer 
Integral Derrick we ale 
ee Winch ee So 
ante ee) ( wr 


ead) 
PTO etd Combination i 
c Os - 
apo Platform Body = pres 
Boring Machine Dal — “ 

[ore pn 5 — a 
Sr ra ve ary to 
Universal fe) Od 

Pete) ae] CODE 17 

ee td ‘ pes 

Boring Machine oe 

antag pone ee Tr 

hal rer aealicte y 
Oe ed / 


CODE 4 


Combination Line 


Boring Machine 

Pe a 

Re 
fe) 


pi imagine the time you save . . . the trouble you 
by-pass when you select a built-to-code unit for line 
construction or maintenance work with the help of 
FWD’s handy code chart. 

You quickly see the 38 varying — yet standardized — 
combinations that are available and the specific equip- 
ment each FWD carries. 

You easily order the FWD you want because each unit 
is designated by an individual code number. 

You issue only one order because FWD engineers and 
builds the complete unit — truck and equipment. That's 


Built-to-Code 


MOTORIZED UNITS 


FOR LINE CONSTRUCTION 


AND MAINTENANCE 
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MOTORIZED Te ee CONSTRUCTION 
| Equipment ee Lip et dle 


ination Line 
. | Prottorm Body 
™, Machine 
oars 
A 


Pete td 
Boring Machine 


ae eet P 
Poe a 
Platform 


Ld 


why — when your FWD is delivered — it’s ready to 
go to work immediately. 

What’s more — with FWD supplying the compiete 
unit — buck-passing is eliminated. FWD accepts full 
responsibility. 

Let FWD’s code chart help simplify your equipment 
purchases. See your Graybar distributor or write us direct. 


THE FOUR WHEEL DRIVE AUTO CO. 
CLINTONVILLE, WISCONSIN 
Canadian Factory: KITCHENER, ONTARIO 








Makers of 


America’s Foremost 
Heavy Duty Truck 
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FLUORESCENT FIXTURES. 


Millinery or motor cars, foods or furniture—all merchandise 
moves faster, with less sales effort, when correctly lighted. 

Because the Leader line of fluorescent fixtures for commercial 
use is complete and provides the right fixture for any 


installation. Leader fixtures are easier to sell, too. 





e 
° 
a 
- 
‘ - 
NHC—480 Leader New Horizon” with Slim- ° TL-240 Leader “Trofferlite.” With many eg 
line tubes. Creates new opportunities for © mew and exclusive features, Leader's new a 
modern lighting, efficiently, with low main- ¢ —Trofferlite fixtures are ideal for remodeling 7 QD: 
tenance costs, versatility of surface bright e or for new construction. For mounting as Bellor Light 
C 


ness, and higher illumination values single units or in continuous rows. 


22 a 6 6:90 &@ © 8 8 68 628 8 28 82 2 82 2 8 8 8 8 8 2 Ble DCAM 





. z > e 
: — Bellari Business 
, eS 
. 
Leader Adjustable 
VL-440 Leader "Officer ‘“Direclite.’ May be 
America’s most beautiful mounted above a dis- 
SM-240 Leader “Schoolmaster."’ ® fluorescent fixture. Wafer play case in a contin- 
A newly styled fluorescent fixture thin. White molded plastic vous run of “Officer” 
for schoolroom use. Optional fea- destaticized louvers assure units...or with a 
ture is a built-in germicidal lamp. ‘ maximum soft light diffusion single unit... to spot- 
The Schoolmaster is also ideal May be mounted singly or in light merchandise for 
for commercial use. continuous rows added sales appeal. 


Only better electrical wholesalers and con- 
tractors distribute and install Leader fixtures. 


LEADER ELECTRIC COMPANY “oC 
3500 N. KEDZIE * CHICAGO 18, ILLINOIS ~~. 


WEST COAST FACTORY: 2040 LIVINGSTON STREET . OAKLAND 6, CALIF 
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*BHN Fibergla ire made by an exclusive Bentley, Harris process (U 
Oat on a a am an > as om an a em en ae ee nee eee USI 
Bentley, Harris Mfg. Co., Dept. W-32, Conshohocken, Pa 

I am interested in Ben-Har Special Treated Fiberglas Tubing 
x Operating at temperatures of °F 

(product) 

so I can see how Ben-Har Fiberglas Tubing stays flexible as string, 
NAME_ tre ie COMPANY _ = 
ADDRESS_____ nani 
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and variable weather condi- 


Increased air traffic 


tions make precision control of multi-engined 
aircraft increasingly important. Gyroscopic controls 
must function accurately under many climatic con- 
ditions, depending constantly on electrical accesso- 
ries for consistent service. Current loads subject 
accessory insulation to temperatures up to 300° F. 
while in operation, and must necessarily have the 


strength and flexibility to resist this strain. 


Ben Har Special Treated Fiberglas Tubing is used 
on the transformers in the amplifier unit of the 
Sperry A-12 Gyropilot. 


Accessory suppliers for some of America’s great 


BH 
SLEE 


1949 





will not cr 


* 
f 


multi-engined transports and bombers come to 
Bentley, Harris this remarkable insulation. 
They recognize it is essential that insulation used in 
aircraft components have high dielectric strength 


for 


and resistance. 


Ben Har Special Treated Fiberglas Tubing will 
not crack, split or fray at the ends and will not 
support combustion. Won't break down because 
it combines toughness with flexibility. 


The wide use of Ben Har Special Treated Fiberglas 
Tubing by America’s leading manufacturers proves 
the value of this outstanding insulation. If your 
duct requires a ‘“‘special”’ specify 
en Har Special Treated Fiberglas Tubing. 


insulation, 


‘TLEY, HARRIS MFG. Co., CONSHOHOCKEN, Pa 


S. Pat. No. 23° 
COUPON NOW 


" is Reg. TM of Owens-€ 





Send samples, 





s r ) ; " 
(size or 1D.) | on other BH Products as follo 
ts. Send sampl 
Cotton or Rayon-base Sleeving ad 
} Tubing 
? ack when bent s- 
BH Non-fraying Fiberglas Sle 1g 
41 











h it overhead 


» OVERHEAD POWER | 


Type MS Self-Supporting Aerial Cable for 
power distribution has many advantages overt ! 


















open wire lines. It is safer and more depend- 
able . . less subject to damage by storms, | 
lightning and falling limbs. It practically elimi- 
nates expensive tree trimming and looks better 
~ in residential areas. What’s more—voltage reg 

ulation is improved and interference with radio 

and television is prevented by the conducting 

Neoprene sheath. 


Aerial Cable One to four insulated 


conductors coiled around a messenger 
















strand which provides mechanical support 
and also serves as the neutral conductor 
in grounded neutral circuits. Shielding 





lucting rubber is recommended for all 


ited above 600 volts 


Bury it 


UNDERGROUND POWER 


For this use a special cable has been designed with a 
happy combination of Amarine insulation and Amer- 


= 


prene cover 

Amarine has high resistance to heat and moisture 
permitting operation at 75°C in moist locations without 
deterioration 

\merprene in the jacket has improved resistance to 
moisture or oil It replaces lead sheaths for under 
vround cable because of its lower cost, freedom from 
electrolysis troubles, and easier handling qualities. In 
my, \merprene meet o7vone resistance require- 








, is fame resisting and will not propagate fire. 


for underground use has 
for high resistance to mo 

an Amerprene (Neoprene) 
bination produces a ¢ able w 
toughness and long life 


—_— 
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American Rubber-Covered Cable is designed for 


superior service in any of these applications 


Drag it over the surface 


SURFACE POWER 


For all types of portable machines 
from the largest power shovel to the 
smallest power drill, specially de- 
signe d Amerclad Cables are noted for 
their ability to stand rugged service. 

Covers are usually made of Amer- 
prene for its high resistance to oil, 
acids, abrasion, cracking and aging. 
Interior insulation is Amerite, a high 
grade, performance-type rubber in- 
sulation. Conductors are flexible 
copper strand with each wire alloy 
























coated. 


Type G Three-Conductor 


Amerclad Shovel Cable 


Designed for maximum safety with three 
ground wires. PS flexible non-metallic 
shielding is provided for voltages between 
2000 and 5000. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


are Ui 
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AVINGS in time and cost of installation are 
S often possible if;Chase Square Copper Tube 
Bus Conductors are used. The square construc- 
tion gives maximum mechanical strength in 
all directions. 

High structural strength permits longer spans 
between supports. Ease of assembly and erection 
add to the saving in time and money. Since 
these square copper tubes have four flat sides, 
adequate and uniform pressure can be exerted 
between the large contact surfaces, resulting 
in firm, secure joints. They may be joined by 
clamping, bolting, or brazing. 

That’s why we say Chase Square Copper Bus 
Tubes are the finest you can buy. Write for full 


specifications and details. 


Chase 


WATERBURY 91, CONNECTICUT 


Chase square copper tube bus has ~ 
great mechanical strength... 





LooK at THESE Advantages 


Made of high electrical conductivity 
* copper resulting in high thermal con- 
ductivity, low voltage drop and power 
loss per pound of metal. 


2. Square construction provides maxi- 

mum structural strength; essential in 
withstanding the very large forces caused 
by heavy short circuit currents. 


Four flat sides allow adequate and 

* uniform pressure to be exerted be- 

tween the large contact surfaces, result- 
ing in firm, secure joints. 


Square, one-piece construction en- 
* ables you to assemble conductors, fit- 
tings and supports without difficulty. 


Copper is well known for its excellent 
* resistance to corrosion, 


Whe Nalions He 


THIS 1S THE CHASE NETWORK .. . handiest way to buy bross 


a ae ee) eae ae ie meee Me eee ia 
aR es ee ee ee me thi ea th ef ee eee td) |) Dac eee mele melo) 
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BRASS & COPPER 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
























Crew ARRIVE ON THE so/teacly fon Work 


’ thence wcam B-4 carries 7 men comfortably... four in the body 
crew compartment and three in the cab. Plenty of leg and head room 
without knee hugging. 

Warm in winter. cool in summer, the crew compartment has full body width, 
good visibility and ventilation. Shelves and racks take care of gloves, matches, 
lunch boxes, iced water cask and dozens of other items necessary to a crew. One 
of the most popular features is a collapsible table for convenience of the men. 

Equally important, the B-4 has space for all of the diversified equipment needed 
for line work. Roomy, locked compartments on each side of body carry small 
items. Inside, the big body has ample space and 12 swivel material hooks. 

The derrick tunnel permits easy loading and unloading of derrick at shoulder 
height. Ladder racks are adjustable. Extended platform protects men when 
loading or unloading material. and gives additional body floor capacity. 

The B-4 body can be mounted on any conventional or C.O.E. type of chassis. 
There are three body lengths . . . 132”, 156” and 168”. CA dimensions range 
from 83” to 113”. 

Complete information on the universally used B-4 is yours for the asking. 





The tilting crew seat on the B-4 


For those who prefer a line body 
gives the driver a clear view of 


without crew compartment... 


American offers the DPL. winch, another safety feature. 


> 


/ 


f * 


fe 
THE //)2cricag COACH & BODY COMPANY 


MAIN OFFICE AND PLANT — 9503 woop.LaNo AVE., CLEVELAND 4, onto 
CALIFORNIA DIVISION — 432 FIFTH STREET, OAKLAND 7, CALIFORNIA 





SALES OFFICES: INSURANCE EXCHANGE BLOG 207 LAKE STREET HEALEY BLOG 
OES MOINES 9. IA MONROE, N, Y¥ ATLANTA, GA, 
BAKER FQUIPMENT ENGINEERING CO. NT SERVIC 
DISTRIBUTORS: SUMMIT & NORFOLK srs. og ae mai oe _ 
RICHMOND tI. VA HARTFORD 6. CONN, 
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DEVELOPMENT 
...to meet today’s requirements 
for higher interrupting capacity 


igs 
Bo 


iil eco 


wrt Sit ae | | 
Pa AY Vecir tad 


Protect your heavily loaded systems with the new Westing- 
house CM-22 network protector. New splitter-type arc 
chambers and improved contacts provide these increases 


in interrupting ratings. 


HERE’S WHAT YOU GAIN 





Protector Continuous Old Interrupting New Int 
Rating in Amperes Rating in Amperes Rating in Ampe 
800 25,000 30.00 
1,200 25,000 30,000 
o 1,600 25,000 
2,000 30,000 
estinghouse = 
PLANTS IN 25 CITIES... OFFICES EVER YWHERE 3,000 40,000 60.00¢ 


PIONEER IN NETWORK PROTECTORS Another New Feature... 
FOR 26 YEARS 


The new, quick-opening door on subway CM-22 units up 
to 1,600 amperes, inclusive, minimizes maintenance costs. 


92% less time required “getting at the works”. J-60688 
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New emergency field wire 
has minimum diameter... maximum toughness 


MMOL 
Tee 
ALL 13 


hie TOL 
TT 
NYLON 


Here's A NEW WIRE used by 
railroad companies for severe out- 
door service on emergency commu- 
nication installations. It’s light in 
weight—easy to carry and rig. It’s 
small in diameter—convenient to 
store. And it’s tough enough to 
withstand constant dragging over 
rough terrain ...in all kinds of 
weather. That’s because the wire is 
insulated with Du Pont polythene 
and jacketed with Du Pont nylon. 

Since Du Pont polythene has such 
outstanding electrical properties, a 
thinner coating is needed to do a 
given job of insulation. It’s flexible 
and resilient . . . resists many deteri- 
orating influences that ruin ordinary 
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insulation. The polythene is ex- 
truded directly on the twisted 
strands of copper wire. 

Toassure added protection against 
abrasion from jagged rocks and rub- 
ble, the insulation is covered with a 
thin extruded jacket of Du Pont 
nylon. For tough, durable nylon 
withstands strenuous wear. Greases, 
oils, most chemicals, high and low 
temperatures won't hurt it. 

Perhaps nylon, polythene or 
another Du Pont plastic can help 
you make a better product. Both 
nylon and polythene can be readily 
molded or extruded. Before design- 
ing electrical parts or wires, look 
into their remarkable properties. 


March 12, 


Wire 


manufactured by 


The Okonite Company, 


Passaic, 
New Jersey 


Write for free literature: E.I.du Pont 
de Nemours & Co. (Inc.), Plastics 
Department, Room 123, Arlington, 
New Jersey. 


LC rare Sores 
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ei tar i THINGS FOR BETTER LIVING ~ 


++» THROUGH CHEMISTRY 
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| HERE'S THE HANDIEST THING YET 


for LIETING or PULLING! 


eS 


| 
| 
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Gy?” Complete hoist weighs less than 12 Ibs., yet 
has %ton capacity, with large factor of safety. 


} om 4 : - x 





The only puller-hoist made with a single 
control for UP and DOWN and Automatic 
Free-Wheeling. Universal operation—handle 
operates on either side for lift or pull. 

; om Peat < oe 2 oe ” 


. iow io 


a 


Mail Coupon Now for Illustrated Folder 





ba 


Quick action, Ratchet-type. Easy to rig — 
quick to use. Operator can also vary lift per 
stroke. High efficiency means less fatigue. 


JIFFY LIFT 1S IDEAL FOR: 


Tightening Guy Wires...Pulling Cables and Messenger Wires... i 





JASPER BLACKBURN PRODUCTS CORP. 
First, Madison & Clinton Sts., St. Louis 6, Mo. j 


Send me, without obligation, Illustrated Circular describing the 
Blackburn Jiffy Lift Hoist & Puller, prices on same, and name of 
nearest jobber. 


Skidding or Lifting Heavy Equipment... installing and Repairing Your Name & Title — : Stein } 
Machinery .. . Pulling Motors, Wheels, etc. . .. Lifting in Close Quarters 
... General Maintenance ...In short, for any Lift or Pull. 


Firm Name ss en a ainssinoeninevinenipesinsensictnaniaasilimaniiiesiies i 


Address s - Ew 
ORDER FROM YOUR JOBBER — MONEY-BACK GUARANTEE Widscemanaenneiennannaesicienieien aan 
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‘Talking’ pegs... 
and falking people 


, : igre nex tae See : rs 
THERE ARE 10,000 pegs i is machine. representing 
10,000 subscribers in a crossbar telephone exchange 

the latest switching system which handles dial calls 


with split-second swiftness 


The pegs represent many types of telephone users 
—two-minute talkers and ten-minute talkers 
people who dial accurately those who make a 
false start or two. They are starting a journey through 
a unique machine which analyzes the performance of 
dial equipment in a typical central office. 

3ut while an actual crossbar exchange connects 
your call in a matter of seconds, this counterpart 
moves far more slowly. It gives the Bell Laboratories 


engineers who built it time to observe what happens 
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necks develop, which parts 


e overworked 


or underwerked, which of the circuits 
ire most used. 

In a manual exchange, the number of operators 
may be changed to meet different traflic conditions. 
In crossbar, all switching is done by complex electro- 
mechanical devices, permanently built in. This ma- 
chine shows how many devices of each kind there 
must be in a new exchange to give you the best of 
service with a minimum of expensive equipment. 

This traffic-study machine is one of the many in- 
genious research tools devised by the Laboratories as 
part of its continuing job—finding new ways to give 


you better and better telephone service. 


BELL TELEPHONE LABORATORIES 


EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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what Modorotas GOOD NEIGHBOR POLICY" 


ie means to you... 





















4j 
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—Instantaneous Deviation Control rf iy 


ANOTHER MILESTONE ALONG THE ROAD 
TOWARD ADJACENT CHANNEL OPERATIONS m 


Motorola Instantaneous Deviation control eliminates the severe 


nuisance interference that develops from channel “spill-over” by 
means of a new slope limiting device now an integral part of all 
currently manufactured Motorola transmitters. I.D.C., applied 
universally, will make close channel occupancy practicable. It is 
an absolute solution—not a conventional compressor amplifier or 
clipper-limiter compromise. Motorola’s I.D.C. requires 10 pro 
“attack time,” but controls carrier excursions instantly. uf ty a 
Motorola I.D.C., is available in kit form for all existing Motorola : 
transmitters—mobile and base station. By installing 1.D.C. in 
your transmitters—and urging your channel neighbors to re- 
ciprocate, you can enjoy new efficiency of communication. 


MAIL baa ib) 
COUPON be Motorola tits Cea 


4545 Augusta Bivd 
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FM 2-WAY RADIO 


MOTOROLA: World leader in mobile 2-way 


radio communications 


Canadian Distributor: Rogers Majestic Ltd., Toronto - Montreal 


ELECTRICAL WORLD @ March 12, 1949 5) 





52 


CATALOG NO. SHORT STUD UNITS 


CATALOG NO. LONG STUD UNITS 


Recommended Line Voltages, kv 


Striking Distance, inches 

Dry Flashover Voltage 

Wet Flashover Voltage 

Impulse Flashover Voltage, Pos. 1.5 x 40 
Impulse Flashover Voltage, Neg. 1.5x 40 
Leakage Distance, inches 


Mechanical Strength, Ibs. ..........---+++- 
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...The high-voltage insulator 






\ 


that offers an {722 margin 


f 
ew 


of operating security... 


electrically and mechanically 


No insulator ever had a more severe baptism-under-fire, nor a better 
chance to prove its merits, than the Lapp Line Posts. Introduced as 
a unit which would stand up where conventional insulators fail, its 
record of operating security has been largely built on installations in 
trouble spots. Our earliest posts now have 18 years of service behind 
them; there can no longer be a question about the superiority of Line 
Post design—in eliminating puncture and cracking, in better performance under dirt conditions 
and power arcover, in ability to withstand mechanical attack. Most power companies that have 
tried Lapp Line Posts have standardized on Lapp Line Posts. There’s a detailed discussion of 
the Line Post design, as well as complete specifications, in the new Lapp Catalog No. Seven. If 


you haven’t received your copy, we'll send it on request. Lapp Insulator Co., Inc., LeRoy, N.Y. 


INSULATORS 
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Transite Ducts installed in 
power station of the New York, 
New Haven and Hartford Railroad 
at Cos Cob, Connecticut. 





These Transite Ducts 
satequard Cos Cobs Power Lines 


Transite* Ducts were chosen for the important job of 


protecting the power lines in the New Haven’s Central 
Power Station at Cos Cob because they meet every 


requirement of a low-cost efficient cableway system. 
These ashestos-cement ducts provide 5 major advantages: 


I. Easy to Install—Transite Ducts are light in weight 
and come in long 10-foot lengths that are easy and 
economical to assemble and install. 


2. Strong, Corrosion-Resistant—Transite is made of 
asbestos and cement combined under great pressure 
into a permanently strong structure. These ducts 
are practically unaffected by corrosive soils. 

Reg. U. S. Pat. Of 


Johns-Manville 
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3. Immune to Electrolysis—Entirely inorganic and 
non-metallic, Transite Ducts are immune to elec- 
trolytic or galvanic action. 


4. Permanently Smooth Bore—Long cable pulls and 
replacements are easy with Transite Ducts. Vheir 
smooth bore minimizes damage to cables. 


5. Incombustible—Transite Ducts confine burnouts, 
protect adjacent cables in case of fire. 


For further information on how Transite 


Ducts can increase the safety and cut the ¢ | 


costs of cableway systems, write Johns- 
Manville, Box 290, New York 16, N. Y. mC 


auc 


TRANSITE DUCTS © _ 
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DIF FUSO— For even illumination of 
service stations, athletic fields, tennis 
courts, parking spaces, etc. Avail- 
able for pole, bracket or crossarm 
mounting. 


SPORTO—Supplied with or without 
glass cover. Weather-proof hood per- 
mits complete vertical and lateral 
positioning. Pole, bracket or crossarm 
mounting 


LUMO—Made from aluminum, Alzac 
Electro-chemically processed. With or 
without heat-resisting glass lens; 
narrow or medium beam spread. Pole, 
bracket or crossarm mounting 


ra 


Nighttime events are bathed in noontime bril- 
liance under Appleton “Goodrich” Flood- 
lights. Available in a wide variety of types and 
styles, these expertly engineered floodlights 
are designed to provide the utmost in after- 
dark vision. 

The permanent porcelain enamel finish on 
Appleton Floodlights makes them ruggedly 
resistant to the most severe atmospheric con- 
ditions. They are furnished with hoods for 
bracket, pole or crossarm mounting. When 
specified, most models may be equipped with 
a water and dust-tight glass lens. All types 
may be cleaned quickly, easily—without 
removing wiring. 

The Appleton Line of Lighting Equipment 
includes a type and size light to cover virtually 
every requirement, whether indoors or out. 
Each light is a model of mechanical simplicity 
—easily installed, easily wired, easily serviced. 
For the lighting equipment you need, specify 
Appleton. 


Sold Through Electrical Wholesalers 
APPLETON ELECTRIC COMPANY 


1705 WELLINGTON AVENUE + CHICAGO 13, ILLINOIS 


Branch Offices: NEW YORK, 50 Church St. + DETROIT, 3049 E. Grand Blvd. « 
CLEVELAND, 1836 Euclid Avenue * SAN FRANCISCO, 655 Minna St. « ST. LOUIS, 
420 Frisco Bldg. * LOS ANGELES, IOO N Santo Fe Avenue * ATLANTA, 724 
Boulevard NE. + BIRMINGHAM, 429 Brown Marx Bidg. * MINNEAPOLIS, 
305 Fifth St S. «© PITTSBURGH, 414 Bessemer Bidg. © BALTIMORE, 100 East 
Pleasant St. « BOSTON, 10 High Street + DENVER, 1509 Seventeenth Street « 
PHILADELPHIA, 1017 Cherry Street 


Resident Representatives: Cincinnati, Dallas, Houston, 
Indianapolis, Kansas City, Milwaukee, Seattle « 


Export Representatives: International Standard 
Electric Corp., 67 Brood St., New York 4,N.Y 


SEND TODAY Big Appleton Catalog, 
illustrating and describing more than 
15,000 types and sizes of wiring equip- 
ment, gladly sent FREE, on request, to any 
user of such material. 
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a superior turbine oil 


(WU extra refining 
makes GYUMHOURSIH 





The Gulf Alchlor Process makes Gulf- 
crest Oil extra pure and extra efficient. 

In Cylinder 1 you see the oil that will 
become Gulfcrest. It has already gone 
through the usual steps used in refining 
most other turbine oils—but has not yet 
been Alchlor-processed.* 


> 
ff 
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is superrefined by 


In Cylinder 2 you see the part—approxi- 
\ 
¥ 


€ ~ mately 15% — discarded by the Alchlor 
the Alchlor Process Process.* This is the part that, when al- 


lowed to remain in turbine oil is most 


“+ 


to remove this likely to oxidize, increase neutralization 


number, and form sludge, emulsifiers, 
and harmful acids. 


#: 


ng onl 
+. 


| hf le 
aS — } ? In Cylinder 3 you see the finished Gulf- 
rf 4 ; ‘ crest—the incompsarably pure lubricat- 


ui ing oil that gives outstanding perform- 
\ i Ti ance and helps you keep steam turbine 
= systems clean indefinitely. To make it 
even finer, special inhibitors are added to 
it—they give it still greater stability and 
protection against corrosion. 


i 
i 





Call in a Gulf Lubrication Engineer today and ask 
him to recommend the proper grade of Gulfcrest 
Oil to meet the specific requirements of your tur- 
— Write, wire, or phone your nearest Gulf 
office. 


INDUSTRIAL Gulf Oil Corporation - Gulf Refining Company 


LUBRICATION Division Sales Offices: 


Boston - New York - Philadelphia - Pittsburgh - Atlanta 
New Orleans - Houston - Louisville - Toledo 


56 March 12, 1949 @ ELECTRICAL WORLD, 


—“A ae) £48) ir ee 





Pa 
for small KW loads 
TO OTC LLY 
eee ae 


Economical demand metering now can 

be applied to both single and poly- 
phase circuits...even where the load is small! 
Westinghouse combines Thermal Demand Meters 
and Watthour Meters into a single unit. Only 
one mounting is required. Installation is greatly 
simplified. 

These two-in-one meters answer your need for 
Demand Meters with low maintenance character- 
istics ... to economically meet the continued exten- 
sion of demand rates to smaller loads. Standardiza- 
tion and simplified design make possible a low first 
cost. Many parts are the same as standard Watthour 
Meters. Stocking is simplified. 

If your problem is economical demand metering 
for kw or kva loads ... single or polyphase circuits 

. investigate Westinghouse Meters. They provide 
the information accurately and economically. Write 
for C.S. 42-337 and C.S. 42-338. Westinghouse 
Electric Corp., P.O. Box 868, Pittsburgh 30, Penna. 


J-40365 


cr 


\ Vesti shouse cw) Watthour and Demand Meters for Any Job 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
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To Transformer 


From Transformer 


Re-conditioning deteriorated insulating oil 
leads to significant savings—especially with the 
new Houdaille Purivae unit. 

It alone has the flexibility needed for field con- 
ditioning. Dual adsorbent purifiers operating 
individually, in parallel or in stages insure maxi- 
mum economy—either in field or central station 
operations. 

Dehydration and degasification are capably 
performed by an automatic vacuum unit. In it 
thousands of tiny droplets are produced by the 
atomizers to insure rapid, efficient dehydration 
eliminating the need for high, surface tempera- 
ture heaters. 

With an entirely separate dehydrator, opera- 
tion is independent of the purifiers. Thus, dehy- 
dration may be started when desired—during 
purification, afterwards or without prior treat- 
ment. 





«_if|. 
“CLEAR OIL ENGINEERING | 


Transformer 


*Pronounced Hoo-dye 


Today—-conservation and economy—are more 
important than ever before. Here is an oppor- 
tunity to conserve oil and effect real economies 
by extending the useful life of your insulating 
oil—hbenefiting at the same time from reduced 
maintenance costs as units are kept sludge-free. 

Write today for further information about this 
versatile equipment. Without obligation, ‘vou 
may have a sales engineer call to present the facts 
about the Houdaille Purivae ... and its applica- 
tion to your conditioning requirements. 


—~— HONAN-CRANE CORPORATION 


a subsidiary of 


:_= HOUDAILLE-HERSHEY CORP. 
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ILLUSTRATION 


FOR A 


WITH A 


““PAY-OFF“” 
EVERY DAY 


ou can put Bristol’s All-Purpose 
Portable Recording Voltmeters and Ammeters wherever you need to 
get a clue as to what’s going on in your power distribution system. 
The instruments are light, compact and weather-tight, suitable for 
portable service, indoors or out, for pole mounting, wall mounting 
or in damp cellars and manholes. Models available for permanent 
mounting on wails, panels and switchboards. 


MOUNTING LUG 


’ 
LEATHER CARRYING HANOLE 
/ 


STRONG HINGE \ 
MICROMETER 
ZERO ADJUSTMENT 


Many thousands of Bristol Electric Sail ai aititaas CALIORATION 
Recorders— voltmeters and ammeters STRONG DOOR __ lc iia 

d ° d . k”’ 1 ea - MEASURING ELEMENT 
—aredoing ‘‘detectivework underevery TOL IP . 

: ° ‘ aah aa cern (ne ‘ ~ PROVISIONS FOR 
kind of operating condition, helping— ' ' cia 
with famous Bristol accuracy—to un- innit alte meetin WEATHER PROOF 

P ? y - F CHART = fs ~~ ~ -~AR 
cover the facts needed for fast, efficient oer } 
. . ART CLIPS ON DOOR - ; y PEN LIFTER 
trouble-shooting. Many of the most an ane ee Rd) a =a QUICK-SET CHART 
HUB 


progressive electric companies use them. Es PLATINUM TIP 
FOUNTAIN PEN 


10 FT WEATHER 
g PROOF CONNECT 
NG 


ABLE 
RUBBER-GASKETED DOOR TIME 


THREE PORTABLE MODELS 
INDICATOR Rance 


> °2Nsi ins > VEL T iT ON (Tc 
SINGLE PEN. Inexpensive instrument for LEVELING ADJUSTMENT ON” SWITCH | eVeLING SCREWS 





quickly analyzing conditions, investi- 
gating complaints, making surveys, general testing, etc. 


DOUBLE PEN. Records two different voltages or currents in 





two separate circuits simultaneously on one chart. 


TRIPLE PEN. Records three different voltages or currents in 


three separate circuits simultaneously on one chart. BRIS 0) 


Gives You the FACTS 
When and Where You Want Them 


Many ranges carried in stock for immediate delivery. 





Write for Bulletin E1100, giving full facts on Bristol 
Ammeters and Voltmeters, THE BRISTOL COMPANY, 116, 
Waterbury 91, Conn. (The Bristol Co. of Canada, Ltd., 
Toronto, Ont.; Bristol’s Instrument Co., Ltd., Lynch Lane, AUTOMATIC CONTROLLING, RECORDING 
Weymouth, Dorset, England.) AND TELEMETERING INSTRUMENTS 
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(7-10 WONT BREAK 


if it’s a new 


0.2. 


ALL-BAKELITE § 


BUSHING. 


Bounce an O. Z. All-Bakelite Insulating Bushing hard, on a concrete floor — it 
rebounds good as new. Add to its superior strength* these extra features and 
& you've got a bushing that’s best by any test! 











@ Smooth rounded edges completely protect wire insulation during pulling 
‘ and when in service. 


L @ Clean, deep threads let you spin-on the bushing with a twist of the wrist. 
¢ @ Ribbed outer surface provides a grip for slippery hands and permits 
& tapping with a screw-driver. 
t O. Z.’s New All-Bakelite Insulating Bushings are fully approved by Under- 
writers’ Laboratories, meet all requirements of the National Electric Code. 


‘1 Try a few, bounce ’em, treat ’em rough and you'll be convinced there are 

no all-Bakelite bushings better suited to 
the job . . . none so economical to 
use as O. Z.’s. 


% Available in sizes from '/2 inch 
to 6 inches, cost no-more than 
ordinary Bakelite bushings. 

Samples on request. 


% (- 
git ie 


°56% stronger over 

all than all other 

% leading all - Bake- 
lite bushings ac- 

tually tested by 

% an indepen- 


dentlaboratory. 










‘ & CONDUIT FITTINGS © CABLE TERMINATORS 
CAST IRON BOXES © GROUNDING DEVICES 
‘ a SOLDERLESS CONNECTORS © POWER CONNECTORS 


Buy 0.2. and you'll see 
® é why Engineers say, 
‘ e "They're OK if they're 0.2." 
‘ 4 ELECTRICAL 
MANUFACTURING 
COMPANY, INC. 


262 BOND STREET - BROOKLYN 2,N. Y. 
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DETAILED SCALE MODEL illustrates planned 
construction of Sunbury Station of Pennsylvania Power 
& Light Company near Sunbury, Pa., where eight 635 
hp.,840 rpm., E-M Magnetic Drives with Regutron Control 
are being installed to regulate induced draft fans. 
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—— Largest Anthracite 
Urning Power Plan} Uses 


aM MAGNETIC DRIVES 






re t Chas. E. Oakes, feft, and Vice-Presiden? 
Re George M. Keenan examine mode! of 150,000 kw 


Sunbury Station 





At the Sunbury Plant of the Pennsylvania 
Power & Light Company, as in many other power 
plants, E-M Magnetic Drives with Regutron 
Control have been specified to provide precise, 
wide-range control of boiler draft fans, 
to save fuel and power, to prolong fan life and 
assure smooth, quiet fan operation. 

Full information on E-M Magnetic Drives 
is available through your nearest E-M field 
engineer. Or write directly to us for Bulletin titled 
“Precision Speed Control for Boiler Draft 
Fans with Regutron-Controlled Magnetic Drive’, 
written by our chief application engineer. Just 
ask for Publication 1078. 


ELECTRIC MACHINERY MFG. COMPANY 


Minneapolis 13, Minnesota 
4400-TPA 


ADJUSTABLE-SPEED 


/ > MAGNETIC DRIVES — 


eee 
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! Armoring... 


ARMORING MADE EASY 


with Locke Preformed Armor Rods on corner 
post installation. Here linemen have taken 
strands in bunch and placed across conductor. 
Note how rods have been pre-twisted by 
machines at factory to fit conductor. Time- 
consuming process of rod-twisting formerly 
done by linemen is eliminated. 


NOW LINEMEN TWIST 


strands around conductor from center toward 
ends. They twist in opposite directions, keep- 
ing ends free. As twisting progresses outward, 
strands easily and quickly “snap” into position. 
No wrench or other installation tools required. 


ONE FINAL TWIST 


and corner post armoring installation has 
been completed ... in matter of seconds! No 
clips, clamps, special tools or skill has been 
required. Yet rods grip conductor like vise 
every inch of their length. Have your linemen 
try them . . . with free full-size samples we'll 
gladly supply. Mail coupon at right today. 
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-in3 Simple Steps! 
— You Save me, frerrdb le, Moncey 
eto PALFOAMEL 


SAVE TIME-— Because they're pre-twisted at factory, Locke PREFORMED Armor Rods “snap” 
onto your conductors by hand . . . don’t have to be twisted on with tools—don’t need clips or 
clamps to keep them on. Linemen simply lay strands across conductor—twist—and the job is 





done ... in seconds! 


SAVE YROUBLE—“No clips, no clamps, no special tools’ Locke PREFORMED Armor Rods 
make nighttime and cold weather installations easy—there are no small parts to worry about—no 
complicated operations to go through. The hoist goes up the pole just once—carrying only the 
PREFORMED Armor Rods! 


SAVE MONEY~—Besides giving you more trouble-free installations per man-hour, Locke 
PREFORMED Armor Rods cut your costs by cutting your losses. Re-usable because they're 
permanently formed of tough, springy metals* .. . they also give better conductor protection because 
they grip tighter, cover completely. This means no chafing, no abrasion, no slippage . . . less 


corrosion at support points! 
*Locke Preformed Armor Rods are available for every size and kind of 


conductor...come in aluminum alloy, galvanized steel, copper and bronze. 


Mi yz Yd d€e YOu LZ ocke Wid Z ibutye Jiror ; 
ee ee ae ee 


TEAR OFF eoce FILL [Pe eeee MAIL i 
---- for FREE Working Samples 


LOCKE, INCORPORATED : BALTIMORE, MARYLAND i 


55 Years’ Experience in 
Hardware and Insulators 





a 

i 
: TRADER nv igiedcccsecesacecnctanpini in eneaeiedieie vce aeal elena : 
LOCKE i ROTEM ins is nied « de ale'n saith ARRON aah ae a ARES 
INCORPORATED F company dasnk on 0s dean CORLa pm eaaeg ss bes pox f 
BALTIMORE, MARYLAND 4 DOIG ois oi i 50 ics ce rcada vee ASH chads Pee cccesscashas’ : 


Please Indicate Conductor Size and Kind i 
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“Whether you make, sell, specify or buy 
fluorescent lighting equipment, The Fleur- 
O-Lier Index System will make your job 
easier. For the Index System provides a 
simple, usable method for rating and classi- 
fying fluorescent fixtures on the basis of 
their illuminating performance. 


How the specifier benefits... 


The Fleur-O-Lier Index System supplies a 
concise, exact formula for expressing 
desired illuminating characteristics. The 
specifier can dictate desired light distribu- 
tion, degrees of shielding, brightness and 
method of mounting. His specification is 


*To get complete information on 
this easy way to specify and buy 
fixtures, write for free booklet, 
“The Fleur-O-Lier IndexSystem”’. 





FLEUR-O-LIER 


Wanufacturers 


Ee, 


simple and precise. It’s easy to write— 


easy for the purchaser to follow. 


How the buyer benefits... 


Fleur-O-Lier fixtures are carefully examined 
by Electrical Testing Laboratories, Inc., and 
assigned a rating under the Index System. 
All the buyer need do is select fixtures that 
meet the specifier’s Index System number. 
Then with the photometric test data and 
the coefficients of utilization provided with 
all Fleur-O-Lier fixtures, he has complete 
information to make an intelligent pur- 
chase of fixtures that meet the specifications 
and perform efficiently. 


This label is attached to every FLEUR-O-LIER luminaire. It certifies 
that a similar fixture has been examined by Electrical Testing Labora- 
tories, Inc., and found to conform to specifications. This label is your 
assurance of excellence in mechanical and electrical construction and 
in performance. It means that Certified Ballasts and Starters are used 
and that the requirements of the National Electrical Code have been met. 


CERTIFIED 


a im accordance 


with Test 
Requirements of 
Specifications of 
Fleur-O-Lier Manufacturers 


ELECTRICAL TESTING 
LABORATORIES, INC 


2116 Keith Building ¢ Cleveland 15, Ohio SLL 


Fleur-O-Lier is mot the name of an individual manufacturer, but of a group of 
fixtures made by leading manufacturers. Participation in the Fleur-O-Lier program 
is open to any manufacturer who complies with Fleur-O-Lier requirements. 
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Just 


dortt leak 


;..we’ve been using this 
“upside down” test to check 


transformer cover sealing 
since 1936 


Recently there’s been a good deal of interest in 
transformer tank sealing, and a trend toward 
sealed tank construction, as recommended in the 
EEI-NEMA Joint Committee’s Fourth Report. 
But tank sealing is an old story to Line Material. 
Years ago new customers used to get a shock be- 
cause we shipped our transformers with the oil 
inside—every body else sent it in a separate drum. 
But our customers soon learned that the oil didn’t 
leak out of L-M transformers—and they stopped 
worrying. 

Today L-M is generally recognized as the third 
largest manufacturer of distribution transform- 
ers. L-M is also known as the leader and pioneer 
in the development of sealed tank distribution 
transformers, 

But it’s not only the fact that the tanks on L-M 
“Round-Wounds” are sealed that’s important. 
It’s also what is sealed into the tanks that counts. 
In the L-M Round-Wound Transformer is the 
famous wound core that isn’t cut, unwound, or 
disturbed in any way after annealing. There are 
the long. round coils wound directly onto the core. 
‘The design provides “Balanced Performance” 
with its many desirable characteristics—high 
short time overload capacity, excellent regula- 
tion, many other features. 

You get more with “Round-Wounds.” Why not 
eet more information about them? Ask the L-M 
Field Engineer for the story—or write —Trans- 
former Division, Line Material Company, 
Zanesville, Ohio. 


LM Round-Wounds” 


LINE MATERIAL Transformers 





The “upside down”’ test— 
another L-M “first” ~ 
long ago! 


Oe cust muha 
seals that keep oil in, keep 
Oa ic eel ust Lito 
trationshowssealingofthe 
round tanks, lower is of the 
square tank. Thick cork 
gasket, tightly clamped 
om Cosi Meat Mer come net 
cover, is unbroken by bolts 
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Getter requiatios 
at all power factors... 


Robert P. Thompson, 
Transformer Design Engineer, 
mu Ll a 
PUSS) 





Continuous wound core, which 
is never cut, unwound, or dis- 
turbed in any way after anneal- 
ing, because the long round coils 
are wound directly onto the core 
by L-M’s ingenious Round- 
Wound method. 








PERCENT REGULATION 


a major advantage of LM ROUNO-WOUND 


Cransfor/mers, says ENGINEER THOMPSON 


*There’s no patent on designing good 
regulation into a transformer,” says Mr. 
Thompson. **The problem is to get good 
regulation without sacrificing other de- 
sirable characteristics, and without in- 
creased cost to the user. 

**We are able to solve the problem with 
our wound core which is not cut, un- 
wound or disturbed in any way after an- 
nealing, resulting in uniformly stable 
core loss and low exciting current. The 
compact cruciform cross section shape of 
the Round-Wound core enables the de- 
signer to use long round coils with fewer 
turns and smaller mean turn diameter, 
thus gaining lower resistance and re- 
actance values. Uniformly low imped- 
ance with improved regulation at all 


power factors—both recognized features 
of real significance under today’s oper- 
ating conditions—are outstanding fea- 
tures of the Round-Wound transformer.”” 
Want to know more about the savings 
**Round-Wounds” offer the utility com- 
pany? Want to know more about how 
L-M Round-Wound transformers are de- 
signed, why they give “Balanced Per- 
formance” and operating benefits to the 
user, better service to the customer? Ask 
the L-M Field Engineer 
for this fact-packed bul- 
letin No. 16-G-I1, or 
write Transformer Di- 
vision, Line Material 
Co., Zanesville, Ohio. 





: ee 
Se (486 ee a 





EE T 
























AN IE 





Obviously no transformer that develops hot spots 
because of insufficient coil ventilation will take 
much of an overload, even for a comparatively 
short time. 


So, to assure real short-time overload capacity, 
L-M engineers designed a core which has inherently 
good coil ventilation characteristics. That’s what 
we mean by a cooling system. 

No—we aren’t recommending Round-Wound 5 
kva’s for a 10 kva job! But we do say that you 
can expect long life, with an extra margin of short 
time overload capacity, because of the superior 
coil cooling of the Round-Wound design. 


Typical time-temperature curve » 
for Round-Wound transformers. 


The arrows in the illustration below show the flow of cooling oil 





Arrows show oil circulation around and through the 
long round coils, and between core and coils. Excep- 
tional cooling characteristics inherent in the L-M 
Round- Wound design assure you of unexcelled short- 
time overload capacity. 


high short time overload CHOACILY 


because Lh ROUNO-WOUNOS" 
have built-in coolin 
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As the illustration shows, L-M Round-Wound design provides 
long round coils which expose more surface (A) to the oil than 
do shell type transformers. What's more, the Round-Wound 
design provides oil ducts between the cruciform core and the 
coils (B) to cool the inner windings. And in the larger sizes we 
build oil ducts right into the coil windings (C) for still more 


oil circulation. 


How are you going to develop critical hot spots with that kind 
of cooling? Temperature gradient between windings and top 
oil remains low, and insulation is protected against damage 


under severe loading conditions. 


Exceptional coil cooling results in high short time overload 
capacity—one of the several fundamental “Balanced Per- 
formance” characteristics found in all L-M Round-Wound 
transformers. Want more details? Ask 
the L-M Field Engineer or write Line 
Material Company, Transformer 


Division, Zanesville, Ohio. 








LINE MATERIAL Transformers 





Take a good look at the clean appearance of this pole-mounted 
three-phase L-M Round-Wound transformer. Makes a sweet- 
looking installation! 


It’s a sweet-working one, too. Famous L-M Round-Wound 
design gives all the “Balanced Performance” advantages of a 
wound core that isn’t cut, unwound, or disturbed in any way 
after annealing, with the long round coils wound right onto 
the core... high short time overload capacity ... better cool- 
ing... good regulation at all power factors ... ample insula- 
tion ... high impulse strength ... mechanical strength. 


@ High impulse 
strength 

















e L-M-quality 





















cover and 
New cold rolled silicon steels make possible reduced size and 
weight. We retain all the L-M “Balanced Performance” fea- 
tures. L-M-sealed covers and bushings. Slim vertical types, 
Round-Wound construction, in 9 to 150 kva. Also available in 
225 to 500 kva in conventional horizontal construction. For 
details ask the L-M Field Engineer or write Line Material 









: Company, Transformer Division, Zanesville, Ohio. 
"| @Meet EEI-NEMA 
~ Fourth Report 
Standards for ss e 
3-phase pole type Note Thi stndly condleucdion! 
transformers 


Three single phase Round-Wound core and 
coil assemblies, one above and two below, 
for best cooling and simplified mounting. 
These assemblies are rigidly held in a strong 
channel steel frame which dovetails into steel 
channels welded to inside of tank wall. Coil 
and tap changer leads are high insulation 
strength oil resistant cable, guided well away 
from structural members, assuring high im- 
pulse strength, 


LINE MATERIAL Transformers 


" plete Coordinated Equipment for All Distribution Requirements 
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All wound core transformers are NOT alike! 
sen: 







Here’s the basic difference in 


L-M Round-Wound 
‘Transformers 









It’s not just having a “wound” core that counts. How it is wound, of 


what material. and what is done with the core after winding—such fae- 


tors make a tremendous difference in that transformers performance. 






L-M Round-Wound transformers are a distinctly different product, with 






a different design—and give distinctly different results. 








The core is wound—ves. Then it is annealed, to remove winding strains. 






It is NOT cut, unwound, or taken apart and reassembled. It is left undis- 





turbed after annealing—so there won't be any gaps. air spaces. or new 






strains introduced through rehandling or reassembling. This is pos-ible 





only because Line Material winds the round coils right onto the finished 






and undisturbed core. That is the basic difference. And you can tell the 






diflerence —in performance. 






Let us prove it—we'd like to tell vou the complete storv. 
In the meantime, get a copy of the illustrated booklet that 
describes the design and the method of manufacture—Bul- 
letin 160-G-1. Write Line Material Company, Trans- 
former Division, Zanesville, Ohio, for a copy —and tell 
us when vou d like to have one of our I ield Engineers ‘ all. 
















Here's the secret of L-M’s exelu- 


wound onto this 
Oil duet 
wound into larger coils for extra 


Coils are 
tube (4) 


und under tension, with TI e core, with gears in place, Is now 


sive Round-Wound method. Split 
are cl unped around the core 


and rotated by the L-M- 


continuous strip high 


ld rolled ele 


now clamped into the winding ma- spacers are 


ctrical silicon gears chine. Gears on the machine mesh 


leg (2), cooling. 


steel (1). The elliptical core pro- 
vides a continuous flux path, with 
no air gaps, no wasteful corner 
sections—a practically perfect core 


shape. Cruciform cross section, 
approximating the round, is elec- 
trically ideal, and provides oil pas- 


sages between core and coils 


designed winding mac hine, so the 
gears revolve about the leg. We 
actually wind the coil onto the 
right where it will be in the 
That’s why 
we don’t have to cut or unwind 
the core 


core 


finished transformer. 


ifter annealing 


with the split gears on the core, 
rotating them about the core leg, 
Onto the 
flanges of the split gears we wind 


which is stationary. 


heavy insulating paper (3), form- 
ing a tube that becomes the perma- 
nent base for the coil, and also in- 
sulates the windings from the core 


LINE MATERIAL Transformers 


Complete Coordinated Equipment for All Distribution Requirements 


Uniform winding speed 
and tension assure a tight, evenly 
wound coil, closely fitted to the 
core. These round coils have in- 
herently high short circuit strength. 
hey need no malleting into shape; 
insulation is undamag 
have high impulse strength. 





1; and they 










When it blows, 
the door drops open on 


L-M PVD" 561 


Fuse Cutouts 







Similar to L-M’s famous “PVD” 56 and “PVD” 76 cutouts, 


























except that the door drops open as an added indicating 
feature. When the fuse blows, flipout spring rapidly withdraws 
and ejects the fuse link. Upper contact spring moves 

tube down, releasing the door, which is forced out by pressure 


of the lower contact spring. Assures positive disconnect 
no live parts on door, which is easily unhooked for 
re-fusing. High grade wet process porcelain housing with 
rain-shed ears on openings. Heavy copper and 
spring bronze contacts, with silver-plated contact surfaces. 
Positive heavy contacts and a minimum of current- 
carrying parts assure low operating temperatures. Instant, 
smooth operation. Tube drops to indicating position, 
even if door should be sleeted shut. 
Ratings: ‘‘PVD’’ 561: 5000V 
Delta, 50 amps; | 
“PVD” 761: 7500/12500V 
Gr. Y, 50 amps. 
| 
: 
4 
i 
4 
| 


Bulletin No. 46020 has all the details. 
For a copy write Line Material Co., 
Milwaukee 1, Wisconsin. 











L-M DISTRIBUTION Distribution Transformers * Fuse Cutouts and Fuse Links * Lightning Arres- 
% ters * Oil Switches * Pole Line Hardware * Line Construction Specialties 

EQUIPMENT INCLUDES: *® Underground Equipment * Fibre Conduit * Street and Airport 
Lighting Equipment * “Wired Radio" Control Equipment * Capacitors 


p 100 amp fuse links? ~ 
| 4 


Then you can get the super-accuracy of L-M die-cast 
tin links, made in sizes from 25 to 100 amperes. 


In addition they are mechanically strong— 
resist vibration, handling and cutout tension, like all L-M fuse links. 


Lre-cast UNIEIT 
FUSE LINKS 


These strong, super-accurate die-cast links are an exctusive L-M 
development. Extremely pure tin fusible section is die-cast 
around the strain wire, with the wire in the exact center. 
Die-casting is done by precision machines which assure 

absolute uniformity. 


All L-M Unifit Fuse Links are strong, and 
accurate. Jouncing around in the truck isn’t 
going to shake ’em loose or weaken them. 
Tension of a heavy cutout won’t pull them 
apart. Accuracy and strength of all L-M 
links are checked and double checked by 
inspection and individual millivolt and 

strain tests of every single fuse link 

L-M makes. 


L-M die-cast Unifit Fuse Links are 
available in 25 to 100 amps; other 

Unifit tin links from 1 to 200 am- 

peres. Tin is recommended for both 
overload and short circuit protection 
because it has a low melting point 

and remains cool. Silver links, rec- 
ommended for short circuit protection 
only, are available in 5 to 200 amp sizes. 
Both tin and silver links are available in 
spring or strain types; for regular or tube- 
less cutouts; or with two additional top 
leaders for cutouts with open top tubes. 


7 \a\e \y Th bs 


' 


\ 


soll Tenl Yessialh Mecca Mecca Yessall Yea ® Mecca eee 


; in _ Want Data 
Coordinati on Fuse Coordination? 


With LM FUSE LINKS Here's a very excellent book on the 
Bow to Conk Ontags subject—complete with useful data, 
oui charts, tables, and 11 x 15” time 
current curve charts. If you’d like 
a copy, write Line Material Com- 
pany, Milwaukee 1, Wisconsin. 


Distribution Transformers + Fuse Cutouts an 


‘ IM ae L-M DISTRIBUTION Pole Line Hardware «+ Line Construction Spec a ‘ 


¥: Be _ EQUIPMENT INCLUDES: duit + Street and Airport Lighting Equipment + 





Month after Month— 
OZALID materials are 


5 cea AFTER SHIPMENT, month 
after month, Ozalid materials are 
in balance! 


They are constant in printing speed, 
in reprint speed, in image color and 
image density, and in dozens of other 
characteristics which give peak effi- 
ciency to an Ozalid operation. 


This uniformity means that the 


Ozalid operator's time is spent in feed- 
ing material into the machine, rather 
than testing, retesting...then starting 
all over!...to learn the differing char- 
acteristics of each new package of sen- 
sitized material. 

In addition, Ozalid materials show 
scrupulously maintained superiority. 
Scientific tests on every batch of Ozalid 


{- 
pA 


NOTE TO NON-USERS OF OZALID: 


Do you know the story of America’s Simplest 


Business System? Ozalid duplicates anything 
drawn, typed, or written in as little as 25 sec- 
onds! Ask for FREE booklet outlining the 
many ways in which Ozalid can save you time 


and dollars. Consult your classified directory 


or write to... 


OZALID Johnson City, N.Y. Dept. 46 
A Division of General Aniline & Film Corp. 
“From Research to Reality” 


UNIFORM! 


materials assure an ideal balance of 
physical strength, higher resistance to 
fading, covering power, and keeping 
qualities unmatched by any other 
diazo-sensitized materials. 


Ozalid’s continuous laboratory control 
cornes free with every package of 
Ozalid materials! And--Ozalid’s nation- 
wide technical organization is ready to 
help you in any part of the country. 


DON’T COPY!...USE OZALI D i 
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@ Type CT Power Transformer 
2000 KVA, 3-ph., 60 cy. 
eer te me eel 

VR ee Rag 

| 1000 KVA at 4000 vy 

er 2000 KVA at 4000 VY 


@ Optimum transformer 
performance is assured 


le a ie ce: Y 


through application of the 
Te ee 
UL Rl ea oe 
a a 
insulation and heat 
PISS on 


OWER TRANSFOR 
-~take : —_— PVT Uy 


MANUFACTURING SINCE 1901 AT NEWARK. N J 


ce eeping everlastingly at it’’ is a sound 
K formula for success in any manufacturing formers, good transformers, better transformers, 
enterprise — whether the product be tacks, tin- the best transformers—nothing else. It is not 
cans or transformers. And that has been the too much to claim that our customers believe 
AmerTran policy since the Company was we do. Send us your requirements and we'll 
founded in 1901. We just want to make trans- show you why. 


AMERICAN TRANSFORMER CO., 178 Emmet Street, Newark 5, N. J. 
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AS INSTALLED . .. completely assembled 110,000- 
kva, 3-phase, 115-kv power transformer. 











The Modern Westinghouse 
Power Transformer 


In the face of today’s increasing power demands, 
here’s a big stride in the direction of new operating 
economies. 

For transformers of large ratings, the Westinghouse 
form-fit, shell-form design makes possible more kva 
without proportionate increase in size and weight. 
Even the largest units are shipped assembled because 
they can be laid on their sides on flatcars or highway 
trailers. And this construction gets the most out of 
cooling by forced air and forced oil... all for greatest 
returns on the purchaser’s dollar. 

Transformers of moderate rating with core-form 
construction also embody tke newest features from 
the skill and experience of the organization that in- 
troduced transformers and has constantly pioneered 
improvements. 

Westinghouse uses the design best suited for the 
specific job ... with the proper balance of strengths— 
mechanical, electrical and thermal—for all operating 
conditions. Transformers are another Westinghouse 
product where intensive research and development, 
combined with careful manufacturing, give you the 
sureness of best quality in equipment. Westinghouse 


Electric Corporation, P.O. Box 868, Pittsburgh 30, Pa. 
J-70319 


































AS SHIPPED... same 110,000-kva transformer, filled 
with oil, shipped in one package, only bushings, 
coolers and lightning arresters removed. 


NEW DEVELOPMENTS 
For Westinghouse Power Transformers 


Mechanical Relief Device—relieves abnormal inter- 
nal pressures more dependably than diaphragm 
devices and, for the first time, provides accurate 
and adjustable tripping characteristics. 


Bracket-Mounted Wheels — permitting a 90° change 
in direction of movement, usually eliminate need 
for transfer truck. 


Thermosiphon Oil Conditioner—when provided 
maintains properties of oil, automatically and 
constantly. 


Type TRO Thermal Relay—introduced to permit 
accurate thermal calibration and control; fully 
accessible without breaking transformer seal. 


Type URS Load Tap Changer—just announced for 
moderate ratings; less maintenance, more posi- 
tive in action and more dependable. 


ROEBLING 


a 


Roebling 
VFS 
TET 
iT 


HEAT RESISTANCE YOU CAN COUNT ON 


FOR TOPFLIGHT DEPEND 
ABILITY where heat is a hazard, turn 
to Roebling Varnished Cambric Cable! 
You'll find it far superior to rubber-insu 
lated cables for motor and generator 
leads and it is outstandingly adapted 


for transformer and oil switch leads. 


WRITE OR CALL THE ROEBLING FIELD MAN 


ROEBLING OFFICE 


iND WAREHOUSE 


Roebling Varnished Cambric Cable 
comes in single and multiple conductor 
types from 2,000,000 C. M. to 
No. 14 A.W.G. Designed for use up to 
17,000 volts between phases for un 


single 


shielded multiple conductor... up to 


21.000 volts between phases for single 


1T YOUR NEAREST 


couductor and shielded cables on 


ungrounded neutral systems . . . up to 
28,000 volts between phases for single 
conductor and shielded cables on 
grounded neutral systems. 

Write for full information, or get in 
touch with your Roebling Distributor 
who will gladly help. John A. Roebling’s 


Sons Company, Trenton 2, N. J. 


Atlanta, 934 Avon Ave. ® Boston, 5| Sleeper St. * Chicago, 
St. Clair Ave., N. E. * Denver, 1035 

S. Alameda St. ® New York, 19 Rector St. * Philadel phi 
Ave. ® Portland, Ore., 1032 N.W. Lith Ave 


ts le 


A CENTURY OF CONFIDENCE x 


25 W. Roosevelt Rd. * Cleveland, 701 
6 Navig ° ? 


* San Francisco, 1740 17th St. ® Seattle, 900 First Ave. 
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there an reasons for using MULTI-BREAKERS to build 
2} bigger, better, more profitable wiring jobs! 


. fon i: % 
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SQUARE D’s 


Thermal- A Magnetic 
MULTI-BREAKERS 


Give Complete Circuit Protection 
and Customer Satisfaction 


.. because they 


entary 
currents 


_hold harmless mom overloads but trip 
before wire 


on continuous over 
insulation is damagee- 
* to localize damage- 









f —trip quickly 
Reason / tt | —give repeot protection. No ports burn out— 
‘ 7 es nothing to replace. 
—ore non-tamperable. Factory test-tripped 
and sealed. 
Compare the electrical appliances available for today’s home —are safe. nie parts exposed. Anyone 
. 1 ’ : : can operate m. 
with those of only a few years ago! And that’s only the beginning sre switching means 8 welt os Grevit 
_think of the ones to come! protection. 
- ct. R fo i itwout 
Home owners want these appliances and they need an elec- i —™ 
the electrical _are attractive. Can be installed in most 
ee oe, convenient location. 


That's where 
Multi-breaker 
dequate wiring. It's the 
e interruptions, 


at can handle them. 
selling the 
addition to 4 
ds, annoying servic 
burned-out parts. 

g the Multi-breaker idea. 
Customers enjoy 
duce costly 


idea of com- 






















trical system th 
ctor comes in— 
protection in 
one way of eliminating overloa 
and the nuisance of replacing 
Actually, everybody's ahead by sellin 
Contractors build the market for their services. 
all the advantages of “electrical living.” Utilities re 
s and generate valuable goodwill. 


ve other reasons—as we're 
actors throughout the 
6060 Rivard St., 


contra 
plete circuit 





service call 
to know the fi 
to electrical contr 
Square D Company, 
| mail them, pronto. 

aataecsioe 


Would you like 


presenting them 
country? Write the 
Michigan. We 


SQUARE ea 
—— —— 


Los chao 









MILWAUKEE 






nya cok 
ANADA LTD., TORONTO » SQUARE D de MEXICO, S.A MEXICO CITY, D.F. 
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The days of “file and fit” went out when volume methods 
came in. The modem assembly line in large production plants 
is in itself so dramatically arresting a spectacle that the “feeder 
lines”, of which there are hundreds in every volume industry, 
are lost sight of. Just as mighty rivers exist only because of the 
less majestic tributaries, so the production line is dependent 
upon sources of supply so unvarying in flow and quality, that 
every part is ready and right to “fall into place” with mechanical 
precision and constant supply. Our production line has been 
standardized to a degree of uniformity attainable only through 
long-time development of machines, controls and _ skilled 


workmen. 


MACALLEN MICA 


A product developed for big business through serving the needs 
and keeping the pace of big business. Obviously best to help 


small business grow bigger. 








ALL FORMS, ALL QUANTITIES —: ALL DEPENDABLE 


when you think of MICA, think of MACALLEN : 
THE MACALLEN COMPANY ccc ote visto sco. + cievean 1231 surenon ave 
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“CKEARR EV“ 






@ Isolate service entrance faults 
@ Protect transformers from secondary faults 


| @ Make banking of secondaries possible 


The demand for this Secondary Fuse Cutout 
i was brought about by the successful use of 
Kearney Secondary Fuse Links. 


Sturdily made of weather-resisting, non-metal- 
lic material (except for fuse link and spring), 
this unit transfers current from the secondary 
to the tap directly through the link itself with 
no intermediate connection or transfers. 





The simplicity of design, without nuts or bolts 
to tighten, makes it possible to refuse and in- 


STEP ONE: Dropthefuse STEP TWO: Com- STEP THREE: Hang the 
link in the top opening of press top shell and cutout on the secondary, 
the cutout. Then, com- twist to the right or releasetopshellbytwist- stall this cutout in less than twelve seconds. 
press the lower shell and _ileft so that it staysin ing to make the final 


insert the tap wire inthe the open position. pressure contact with 
hole provided in the link. the secondary. 


FOR BETTER CONSTRUCTION AND MAINTENANCE 


Always Specify Bi 


rm 
KEARI ie 
EY! 4224-42 CLAYTON AVE. = ST. LOUIS 10, MISSOURI 


Canadian Plant, Guelph, Ontario 
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CORPORATION 
ST.LOUIS, MO. 











“SMITHCRAFT MUST HAVE 
DONE PLENTY OF RE- 
SEARCH BEHIND THE CEIL- 


““SMITHCRAFT USES 
BONDER- 
IZED STEEL FOR THE fn 


ZINC-COATED 


“THE ALIGNER HANGER LETS US 
ADJUST AND LEVEL THE TROFFER 


“WE INSTALL IT WITHOUT 


EXACT POSITIONING” 


“THAT'S THE AMAZING 
ALIGNER HANGER" 


HOUSING AND REFLEC- [:\“S5 
TORS TO RESIST COR Sica 


ROSION” 


“THAT LOUVER PRO- 
VIDES 40° CUTOFF BOTH 
LENGTHWISE AND 
CROSSWISE" 


“THE DUO-CAM HANG.- 
ERS HINGE THE LOUVER 
FROM EITHER SIDE" 


| 
“FINGER-TIP PRESSURE 
OPENS OR COM- 
PLETELY REMOVES THE 
LOUVER . . . NO SNAPS, 
SCREWS, OR TRICKY 
GADGETS" 


“WE'LL BE ABLE TO 
MAKE GEOMETRIC 
PATTERNS OF LIGHT 
WITHOUT COSTLY 
ACCESSORIES" 


“AND WITH ALL ITS AD- X 


VANTAGES, IT COSTS US 
NO MORE TO SPECIFY 
SMITHCRAFT” 


a) 


i 


. ee a 
WN 
a 


“"THAT LOUVER IS 
REALLY RIGID—THERE'S 
NO SAG ANYWHERE" 


““WHAT IF THA 
CEILING WAS PLAS- 
TER?" 


KP ERVIII IIT ITLLY 


Aast A] a 


EVEN AFTER IN- 





STALLATION" 


¥ 


“TE WE'D 
WANTED GLASS 
OR LENS SHIELD- 
ING, SMITH- 
CRAFT'S HINGED 
ENVELOPE 
FRAME WOULD 
HAVE HELD IT 
WITHOUT CLIPS 
° EASY TO 
HANDLE AND 
CLEAN" 





oF gy THE CEILING 


7 


“4 


HAD RAGGED 
EDGES, WE'D HAVE 
SNAPPED THE SMITH- 
CRAFT TRIM FLANGE 
ON THE TROFFER RE- 
FLECTOR. THE SMITH- 
CRAFT CEILING SUS- 
PENSION SYSTEM 
COULD HAVE BEEN 
USED TO HOLD UP 
BOTH TROFFERS AND 
CEILING PANELS, 
TOO” 


“OH, THE SMITH- 
CRAFT PLASTER 
FRAME IS _ PERFECT. 
IT ASSURES SQUARE- 
NESS AND THE TROF- 
) FER FITS 
FLUSH WITH 

THE CEILING” 


LIGHTING DIVISION 


CHELSEA 50, MASSACHUSETTS 
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On all types of rural lines you will find Wagner 
Transformers serving dependably and providing 
the utmost in safety and system efficiency. 


Three popular types of Wagner Rural Line Trans- 
formers are illustrated. Each is provided with the 
protective equipment to best suit the needs for which 
it is designed. 


Type HEF-7, illustrated at left, has a Joslyn Lightning 
Arrester to provide surge protection and a primary 
overload limiter link which is an “extended range” 
link that withstands momentary surges even in frac- 
tional ampere ratings, yet protects the transformer 
against harmful overloads and secondary faults. A 
blown fuse can be quickly replaced, reducing the 
time required to put the transformer back in service. 
Wagner manufactures a complete line of Rural Line, 
Power, Distribution, and Unit Substation Trans- 
formers. Twenty-nine brar.ches, located in principal 
cities, provide nationwide service facilities. 

Types HEF-3 and HEF-5 are described below. Write 
for Bulletin TU-1C for complete information on 
Wagner Rural Line Transformers. Address Wagner 
Electric Corporation, 6456 Plymouth Ave., St. Louis 
14, Mo., U.S. A. 




























HEF-3 
De-lon Gap on high-voltage side 
provides surge protection; second- 
ary circuit-breaker protects trans- 
former against secondary short- 
circuits and overloads. Breaker 
reset handle is easily accessible; 
on sizes 5-kva and above, a warn- 
ing signal light is built into the 
reset handle. 





HEF-5 

Double “bird-proof” gap pro- 
vides surge protection; internal 
fuse forms a protective link be- 
tween the transformer and the 
high voltage line. When the double 
gap and internal fuse are com- 
bined no other surge protection 
or transformer fuses are required. 


Consult Wagner Engineers on All Transformer Problems 


BRIDGE BRAKES - 


POWER AND DISTRIBUTION TRANSFORMERS - MOTORS ~- UNIT SUBSTATIONS 


149-4 ELECTRICAL EQUIPMENT AND AUTOMOTIVE BRAKE PRODUCTS ' 
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Here at last is a top-quality insulat- 
ing varnish that you can use with 
real assurance in repairing ALL 
TYPES OF MOTORS (except extra 
high-speed armatures). It’s General 
Electric’s new 9574, developed after 
long research and careful testing 
under all kinds of operating condi- 
tions. These are some of the advan- 
tages that this material offers you: 


82 
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: 


Easier to use. G-l) 9574 is a phenolic 
drying-oil varnish. It’s remarkably easy to 
handle, yet it gives maximum protection 
as a general-purpose insulation. High flash 
point (100 F). And its viscosity of 250 
C. P. average (at 45 F) makes it usable at 
barrel gravity. No special thinners 
required—use petroleum spirits. 

Cures at low temperatures. This 
clear-baking varnish cures at low tem- 


peratures. A baking evcle as low as 212 F 
| e 






qh: 7 
USE THIS NEW GENERAL-PURPOSE” 


INSULATING VARNISH... 


TOE TT 


BONDING STRENGTH 


fer ee esta 
adhesive properties with 
flexibility, plus extreme 
rls eee Mallett 
High-temperature 
bonding is excellent. 


ATI ie ae tg 


CH a88 SO 


Hi 
" ELECTRICAL PROPERTIES 


Dielectric strength 
CZ ITAL E- 1 new seen 
After 24 hours in water 
at 25 C (volts/mil) 700. 


is satisfactory with conventional equip- 


ment. Also cures by infra-red. 


Try 9574 on your motors—Simplify 
your repair work; note the exceptional re- 
sistance qualities it offers you to provide 
LONGER LIFE for the motors you re- 
pair. For more details, write for new bul- 
letin to your local G-E Distributor or 
Section 25-3, Chemical Department, 
General Electric Company, Pittsfield, 


\fassachusetts 


*G-E 9574 gives excellent results on all types 


GENERAL GQ 
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UNUSUAL 


CHEMICAL RESISTANCE 


resistance—Excellent 
Alkali resistance—Excellent 
Acid resistance—Excellent 
Otitis me Saati ay 


t extra high speed armature 


ELECTRIC 















plice on Copperweld Conductor 





Completed s 
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FN} type Nico- 


| press tool 


illustration 


ble in a complete range of sizes 
s. R. and Steel Conductors: 


is the Regi 
gistered Trad 
em 
ark of The National Telephone S$ 
ne Supply Co 
mpany 


Nicopress sleeves and tools are availa 
for Copper Copperweld-CoPpPer 





with P. & J. 
Grooves. 
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FIBRE CONDUIT 





On Guard Over 50 Years 
UNDERGROUN D 


During the past 50 years—an era of great expansion 
for the Electrical Industry-—-ORANGEBURG CONDUIT has 
provided constant 4-way protection for the vital cables 
through which UTILITY COMPANIES supply the life fluid 
of modern illumination, heat and power for modern 
homes, offices, factories and farms. ORANGEBURG CON- 
DUIT protects cables from (1) Cable Sheath 
.. (2) Pulling Tensions ... (3) Corrosion 
... (4) Wear on Sheath from Cable Movement with 
changing loads. 


Abrasion . 


This record of 50 years underground pays tribute to 
the uniquely tough, strong, resistant materials of which 


ORANGEBURG CONDUIT is made... and their capacity 


to withstand corrosive ground waters and chemical 
wastes permanently. 

Also important to UTILITY COMPANIES is the fact that 
ORANGEBURG CONDUIT is easy to handle, transport, 
install . . . low in initial and maintenance costs. 


For more complete information write 
ORANGEBURG Catalog No. 49. 
reference in your files. 


today for 
Keep it for ready 


ORANGEBYRG STANDARD—For installation with con- 
crete encasement. 
Distributors * Graybar Electric Co., Inc. 

General Electric Supply Corp. 
Orangeburg Manufacturing Co., Inc., Orangeburg, N. Y. 


oe 
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you can Be SURE ir is Westinghouse 
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THE WESTINGHOUSE GR RECLOSER 


gives you every advantage for suburban 


and rural service. Its 


SIMPLIFIED OPERATION is matchless 


—no clocks, gears, pumps, flags, bells 


or complicated adjustments. It has 


FEWER MOVING PARTS than any other 


recloser available today. The galvanized 
tank and top give you dead tank 
construction with no live parts except 
top terminals. “De-ion’ interrupter on 


contacts, plus ample oil capacity, means 


LONGER SERVICE without oil change. 


The GR Recloser gives you every 


operating benefit you want and it's 


SAFE, STURDY, EASY TO CHECK 


WS UE, 


it offers versatility because you can choose 
between two types of operation; 4 time-lag 
trippings to lockout or 2 fast and 2 time-lag trippings 
to lockout. And you can switch from one to the other in the field. 
Only the GR Recloser gives you all these advantages. Get 
complete information from your nearest Westinghouse office or 
Westinghouse distributor, or write for booklet B-3906 

and A.D. 38-680. Address Westinghouse Electric 
Corporation, P.O. Box 868, Pittsburgh 30, Pa. 


rs 
j-60678 
% c 
= a) 
3 > 


Westinghouse cr RECLOSERS 


PLANTS IN 25 CITIES... 


yNCy 
° 
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In the old conventional 
way, a transformer im- 
mersed in oil was used 
with the various switches, 
fuses and fittings, assem- 
bled and connected to- 
gether on a framework. 


On account of the fire haz- 
ard of the oil, and the 
large amount of space re- 
quired, this type of Sub- 
Station was usually placed 
outside the building. Ex- 
posed high voltage made 
it necessary to enclose the 
complete installation with- 
in a high protecting fence. 
Maximum efficiency could 
not be obtained, due to 
losses from long runs of 
secondary feeders. 


Latest Development in 


SORGEL Unit Sub-Stations 
























In this new, modern way, a Unit Sub-Station, an air-cooled 
transformer, complete with all the necessary switches and 
circuit breakers, all enclosed in a steel case, are available in 
a packaged unit. There are no other parts to buy and assem- 
ble. Because this air-cooled transformer does not have the 
fire hazard, and all electrical connections are safely en- 
closed in steel, the complete Unit Sub-Station is placed inside 
the building, close to where the power is required, eliminat- 


SORGEL ELECTRIC CO ing long, costly secondary feeders. These modern Sorgel 


Unit Sub-Stations are compact and require considerable 


834 West National Ave., Milwaukee 4, Wis. less space than the old type Sub-Stations. 
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Conaws ms -- power supply 
| 
; Housing 


Dynarnicolty 
H balanced 

t for 
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10,000 rpm max 
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Stainless stee/,: 


High coefficient of linear expan- 
sion of Nichrome V permits maxi- 
mum vertical movement of spindle 
with shortest possible length of wire. 

High tensile strength of Nichrome 
V permits use of a spring large 
enough to furnish sufficient force 
to drive spindle down. 

High heat-resistance of Nichrome 
V permits heating wire to 1700°F. 
without permanent elongation— 
affording substantial drill feed 
range. 

High specific resistance of Nich- 
tome V minimizes heating current 
required. 





aWigaiiiinving method of drilling 


that depends on , 




























microscopic holes 


Cts 


Until now, precision drilling of extremely smail diameter 
holes (such as .0016” dia.) has been manually controlled. 
Even with highly skilled operators, however, drill breakage 
has been frequent—resulting in waste of time and effort, 
and damage to work and equipment. 

But now comes the revolutionary Microdrill. Relying on 
sensitive electronic circuits, instead of the human senses of 
feeling and sight, it operates infallibly and precisely by 
means of remote electric controls. 

Heart of the drill press is a spring-loaded Nichrome V 
wire which, when heated electrically, expands, thereby 
lowering the drill spindle. Conversely, when heating current 
is decreased, it contracts and raises the spindle. Electronic 
control of the heating current effects extremely smooth 
vertical travel, the drill being raised or lowered at a pre- 
cisely adjustable rate. 

Holes as small as .0016” in diameter are drilled with 
utmost ease—drill breakage reduced to a negligible mini- 
mum. Time is saved. Costs are cut. 

Says the manufacturer, Teletronics Laboratory, Inc., 
Westbury, N.Y.: ‘‘The wire used in the Microdrill must 
have a high coefficient of linear expansion, high tensile 
strength, high specific resistance—and must be able to 
retain its physical and electrical properties at high tempera- 
tures. We know of no other wire as suitable for our purpose 
as Nichrome V.” 

If you, too, have a product-performance problem, why 
not consult with us. In addition to Nichrome and Nichrome 
V, we make over 80 alloys for the electronic and electrical 
industries. One or more of these may be what you are 
looking for. 





*Nichrome is manufactured only by 


Driver-Harris Company 


HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle 
Manufactured and sold in Canada by 
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 






*T.M. Reg. U.S. Pat. Off. 








QUICK, EASY 


Photographs illustrate the ease and speed with which fixtures 
are assembled to Unistrut at normal working height, then 
raised as one unit for suspension. Three minutes after picture 
at extreme right was taken, installation had been completed. 


| ADJUSTANENT IN 
|} ALL DIRECTIONS 
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New Unistrut Hanger Fitting and Joiner Fitting for 
quick, easy fixture hanging. Eliminates drilling— | 
allows extreme freedom of adjustment in all direc- 
tions. A single bolt securely locks clamp to Unistrut. 


Send for Pamphlet No. 27 


*Unistrut Method of Supporting 
Fluorescent Lighting Fixtures” | 
| 
| 


UNISTRUT PRODUCTS COMPANY 
1013 W. WASHINGTON BOULEVARD 
CHICAGO 7, ILLINOIS 


Firm Nome 
Street 


City State 








and results 


1] FEWER HANGER RODS 


Hanger rods may be spaced as far as 
15 feet apart, resulting in lower costs 
and a better appearing installation. 


ey PERFECT ALIGNMENT 


Unistrut is perfectly rigid and straight 
—results in crue alignment of fixtures. 
Standard lengths 10 and 20 ft. 


Installed by Wadeford Electric Co., Chicago, at Oak Park 
Township High School, Oak Park. Consulting Engineers — 
Neiler, Rich & Bladen, Chicago. Fixtures by Curtis Lighting 
Inc., and F. W. Wakefield Brass Co. 


UTE" 


makes fixture hanging easier 


in a better installation 


3 f FASTER, EASIER INSTALLATION 


Entire run of fixtures can be quickly as- 
sembled to Unistrut before raising com- 
pleted unit to ceiling for suspension. 


iy COMPLETELY FLEXIBLE 


Hangers may be installed at any point 
along Unistrut continuous slot chan- 
nel. Allows greater adjustment—easier 
alignment and leveling of fixtures. 


Unistrut has hundreds of other uses—completely adjustable and 100% re-usable! 


PURP, 


Pe 





Representatives 
in all Principal Cities 


UT PRODUCTS COMPANY 


1013 W. WASHINGTON BLVD., CHICAGO 7, ILL. 
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Proved Reliability, 
Proved Low Maintenance 


by Years of Trouble-Free Use 
on many Important 115-kv lines 
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Pacific Oil Circuit Breakers with direct-gas-blast Expulsion 


Chambers have many design features which contribute 


to reliable service and reduced upkeep costs, including 
! 1 Complete Motor-Compressed-Spring 

Operating Mechanism ye 
The reliability and uniformn characteristics of the coil 


spring—universally used for circuit-breaker opening— 


is also applied in the Pacific breaker to closing. 


* Insures identical closing speeds for successive oper- 


; 
ations, no matter how frequent j 
* Reduces maintenance cost | 


2 Sliding-Shoe Contacts & 


Each square-section blade slides between four self- | 
aligning contact shoes, pressure-spring applied to the 


respective four sides of the blade. 


* Eliminate shock on bushings during closing 


” 


* Reduce arcing time because opening occurs after 


blades attain high speed 
* Wiping action reduces pitting and maintenance 


* Electromagnetic forces tend to increase contact 









pressure, rather than reduce it 





+ Leaf springs apply nearly constant pressure regard- Generously Conforms to 


ALEE and NEMA 
adopted Standards 


Get All Facts 


less of wear of shoe, eliminating need of adjustment 


* No sensitive blade-position adjustment is required 


to fix closed position. 
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Other Representatives in Principal Cities 
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“Give us the tools... 


Now is the time to 


FIGHT SOCIALISM 
in Washington 


Do we want to follow Britain down the economic 
skids? 


We Americans face that question today. For we 
are being advised by Administration economists 
in Washington to take the course which destroyed 
Britain industrially. It is the temporarily easy 
course of cutting down expenditures for tools in 
order to have more things to consume right away. 


The President's Council of Economic Advisers 
tells us we are spending too large a part of our 
national income on new tools and equipment. A 
larger share, they say, should go for goods and 
services used directly by consumers. 

Before we take that advice, let us look at Bri- 
tain. When the British once allowed their indus- 
trial plants and equipment to run down — they 
started down a dreary road to industrial stagna- 
tion and decay. 

British industry once ruled the world. Low pro- 
duction costs enabled it to undersell all competi- 
tors. Efficiency gave British workers the highest 
living standards anywhere. 

Now all that Britain has between it and eco- 
nomic disaster is pluck and American aid through 
the Marshall Plan. 


The British people are living poorly — still on 
rations and in austerity. With practically everyone 
working, and working longer hours than we do in 
the United States, they cannot produce enough to 
pay for the raw materials and food they must 
import. 

How did Britain get in this fix? 

The story is complicated. British sacrifices in 
two wars play a tragic part in it. But another fact 
also stands out: 

Britain began to go downhill even before World 
War I — when British industries allowed their 
plants and equipment to grow obsolete. 

Once that process started, it grew steadily 
worse. By 1929 the share of Britain’s national 
income being plowed back into capital invest- 
ment had shrunk to less than two-thirds of what 
it had been twenty years earlier. We were putting 
twice as big a share of our national income into 
capital goods at this same time. 


Skimping on capital equipment —on new plants 
and new tools—put the skids under industrial 
Britain. 


World War II only speeded up a process already 
well under way. 
continued on next page 
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British industry today shows the results of its 
failure to keep up to date. Here are three examples 
found by Dr. Laci Rostas, Britain’s leading au- 
thority on measuring workers’ productivity: 

An American produces four times as much pig 
iron as his British counterpart. 

He produces more than four times as many 
tires. 

In all industry, on the average, an American 
produces almost three times as much. 

The real reason is the American’s better tools. 
The British are struggling with equipment that is, 
on the average, forty years old. 

Britain once had a big head start in industrial 
equipment. But she let it slip away. And as it went, 
Britain’s industrial and political leadership slipped 
with it. 

How could British leaders have slept while all 
this happened? 

This, too, is a complicated story. But parts of 
it stand out clearly: 

1. British business men put in more time per- 
fecting cartels to avoid competition than they 
did in improving their plants and equipment to 
meet it. 

2. British labor leaders concentrated on sharing 
the work and sharing the wealth—rather than do- 
ing the job necessary to have enough wealth to 
make the sharing worthwhile. 

3. British governments taxed away the means 
to buy new equipment. By steadily increasing per- 
sonal taxes, they undercut the ability of individuals 
to invest in new equipment. Finally, they took 
away the incentive to get new equipment by pro- 
gressively taxing away any returns on it. 

4. Farseeing socialists smiled all the while, 
knowing that as private industry more and more 
lacked the tools to do a progressive job, they would 
have their chance to run the country. 

Now, with Britain’s fate in their hands, the so- 
cialists are trying desperately to stem the nation’s 
economic decline by rebuilding its industrial plants 
and equipment. 








A complete report on our national survey, “Business’ Needs 
for New Plants and Equipment,” may be obtained by writ- 
ing McGraw-Hill Publishing Co., 330 West 42nd St., New 
York 18, N. Y. This is the fifth editorial of a special series 
on industry’s needs for new plants and equipment. 
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They are making a little headway, but not 
enough. There are several reasons. One is that 
Britain must export most of the new equipment 
she can make. Another major reason—increasingly 
important for her future—is that money needed to 
renovate Britain’s run-down industry is taxed 
away to support welfare programs. The (London) 
Economist grimly puts it this way: 

“The importance of the function of saving has 
only been discovered now that the means of saving 
have largely been destroyed.” 

Our own Federal and State governments, too, 
have dangerously whittled away incentives. They 
have more than tripled tax rates on personal and 
corporation incomes in the last twenty years. Now, 
the President proposes to do more whittling. 


If the United States is not to go Britain’s way, 
we must preserve our incentives to save and to 
invest in industry. 


If the United States is to progress, we must con- 
tinue to build up our industries. 


The President’s Economic Advisers say we can 
slow down. But the McGraw-Hill survey of “Busi- 
ness’ Needs for New Plants and Equipment,” re- 
ported in the previous editorial in this series, pro- 
duced facts to the contrary. It showed that indus- 
try now plans—if it can get the money—to spend 
$55 billion in the next five years for new plants 
and new tools. Moreover, it showed industry's 
needs for new facilities are large. 

By cutting down the incentives to save, by giving 
soothing advice that we do not need to save so 
much, Washington is pushing us toward Britain’s 
way—the route via industrial stagnation to social- 
ization. 

Before we skid too far, we should pull up short 
and ask ourselves: Do we want to go Britain’s so- 
cialistic way? 

There still is time to say, “No.” 
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@ XDUCT JUNIOR is first electro-galvanized under an 
exacting control that produces a uniform, unbroken 
zinc Coating. 

@ The inside is then further protected by a complete 
covering of clear enamel that will not crack or break 
down even under severe baking and bending. Weather 





elements have no effect on it. © Vibration proof © Close, accurate fit 
@ Exhaustive tests have proved XDUCT JUNIOR, coated * Easy to inspect ‘ ia pressed= 
with the new clear enamel, is more easily fished . .. ot athe 
° 5 : . .- : n © Electro-gaivanized 
resistance to wire pulling is definitely decreased. screw driver ceceae 
~— ‘ a . * on © Easy to install in 
Appearance is improved 100% over the ordinary Cenmmanaiais dosh qunttee 


black enameled finish. 


= 


XDUCT JUNIOR and E.M.T. Fittings are 
listed by Underwriters’ Laboratories, Inc. 
Sold through leading electrical wholesalers. 


@ The smooth, lustrous coating of clear enamel on the 
inside of XDUCT JUNIOR, is your assurance of per- 
manent protection against abrasion, moisture and 
corrosion. Write for a copy of New Fittings for E.M.T. are Vibra- 


Now XDUCT JUNIOR is betfer thon ever! tion Proof.” It lists sizes and catalog numbers. 


* Currently available on the 14" and 34" sizes. 
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Distribution Today 


Wirn THIS ISSUE ELECTRICAL Wor LD launches 
an editorial attack: Its banner, DISTRIBUTION 
TODAY, its objective, to relate today’s advance 
distribution design to the loads of tomorrow. 


There can be no delay on the part of utilities 
in crystalizing their concepts of tomorrow’s dis- 
tribution system. If this fundamental thinking 
is delayed, it will be virtually impossible to keep 
physical distributicn facilities ahead or even 
abreast of loads that will come with the resump- 
tion of load building. 


The changing character of system loads al- 
ready apparent gives ample indication that dis- 
tribution systems in the future will be different 
in form and pattern. The job of swinging today’s 
traditional distribution systems over to the forms 
of the next decade demands a clear-headed yet 
imaginative review of distribution fundamenials 
in order to lay out in their perspective the con- 
cepts of what engineers can do—and what they 
must do—to the prevailing systems to get them 
ready for loads ahead. 


ELECTRICAL WORLD recognizes that need and 
is offering a program of articles by experts in 
distribution engineering that will: (1) Examine 
the principles that must guide design and opera- 
tion of tomorrow’s systems, (2) define some of 
the more significant problems, and (3) outline 
the broad approaches to these problems. 


The task demands a review of fundamentals 
of distribution system engineering and an inter- 
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pretation of the characteristics of new loads, 
television, house heating, and heat pumps, in 
terms of systems to serve them. 


Clarification is needed for the twilight zone 
between overhead and underground distribution. 
What is the relative place of radial and network 
systems in terms of cost to provide a given 
quality of service in an area of specified load 
density? 


Judgments will differ—-among engineers and 
among companies—on such factors as accepta- 
ble voltage spread, the permissible number and 
duration of outages, specifications for new dis- 
tribution system patterns, and concepts to meet 
these definitions of service. They must be based 
on a re-evaluation of the fundamentals of eco- 
nomics and engineering. 


For such a re-evaluation of fundamentals the 
DISTRIBUTION 
TODAY series is designed. Our aim is to clarify 


program of articles in the 
the perspective of those who have lived long with 
distribution systems while at the same time pro- 
voking thought and exploration by younger engi- 
neers, whose opportunity and obligation it is to 
exercise the imagination that will cut distribu- 
tion costs still further. 


It is thus, through clarification and imagina- 
tion, that the art and science of distribution 
advances in steps—some short and_timidly 
taken, others longer and more boldly conceived 

from DISTRIBUTION TODAY to progress 


tomorrow. 


Collin ncsacncsisiaa 
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Memo from London 


THE MAILS BRING a truly wonderful assortment of 
material across an editor’s desk. One of the most thought- 
provoking items that has come along for some time is the 
following excerpt from a 16-page memo on “British 
Electricity—Eleven Months After Nationalization.” The 
memo came from an experienced, capable American 
journalist stationed in England to represent McGraw-Hill. 

“First impressions however, indicate that even 10 
months is long enough to convert many an energetic tech- 
nical man, say a power station engineer, into a civil ser- 
vant. For example, where he previously was approachable 
by anyone, now he has acquired a battery of secretaries 
and assistants to bar his door. 

“Moreover, although he may have gained in security 
under nationalization, he has certainly lost his freedom. 
Previously if his wife’s health happened to call for a 
move from Yorkshire to the South Coast, he could put out 
feelers for a job with, say, the Eastbourne electricity sup- 
plier. Now. however, all of his potential employers are 
part of one vast organization. Transfers such as he wants 
would call for endless formalities. And with only a single 
employer (in effect) to work for in Britain, he certainly 
can't afford to snap his fingers at a boss he didn’t care to 
work for. in the carefree way he formerly could have. 

“Incidentally, the editor of one of Britain’s excellent 
electrical trade papers told me of another indication that 
engineers don’t feel so sure of their ground now, are not 
so willing to voice an opinion to the rest of the trade as 
they used to be. His unsolicited contributions used to 
run about 24 a week: now he gets barely one a month. 
That saves his time, he admits. but he regrets the dis- 
appearance of much lively controversy from the scene.” 

It seemed to us that the employees of America’s power 
systems might be interested rather more than superficially 
advanced as 
gospel on the conditions governing the working life of 
British power people today. 


in this passage. It can’t be—and isn’t 
Nor can it be shrugged off 


as a fairy story. It’s the finding 


as of now—of a man 


trained and paid to know what goes on. 

Now if electric power were to pass wholly under public 
ownership in the United States tomorrow, the pattern 
would be vastly different from Britain’s nationalization. 
Thus, some of the factors cited above probably wouldn't 
apply in this country at all. The point is, though, that 
ownership of a country’s power supply is important well 
beyond the level of the manager and the big investor. 
We think this is self-evident, despite the fact that we heard 
Cap Krug assert dogmatically, a few weeks back. that the 
only people who would notice the change, if a big power 
system were transferred from private to public ownership, 
would be a few top people who held lush jobs. 

It may not have occurred to the “down-the-liners” in 
American power systems that the day is coming apace 
when more and more U.S. power systems will be looking 
directly down the gun barrel of public ownership. As 
has been pointed out in ELECTRICAL WorLD, federal docu- 
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ments show $18.5 billion in power-dependent water proj- 
ects on the books. If you’re going to spend that kind of 
money on power, the federal government is going to be 
a major factor in U. S. power supply. There shouldn’t be 
an employee in the industry who is unaware that legisla- 
tive authority for the federal government to build steam- 
electric plants on a non-emergency basis is no more than 
weeks away. That, tied to far-flung federal water-power 
development, puts the United States in the power business 
wherever it chooses to be in it. 

Just that much closer, then, is the power engineer's job 
to becoming a public job. The engineer who figures that 
investment alone is imperiled just isn’t bright. 

In the final analysis, it'll be the power system people, 
along with the “down-the-liners” in every other field, who 
will, through their ballots, decide where power, and the 
rest of industry and business too, is going. That’s why we 


thought the memo from London might be interesting. 


A Six Percent Return 


“IS THERE anything magic about the 6% figure?” Gov 
G. Mennen Williams of Michigan is quoted as asking 
Chairman White of the Public Service Commission. 

Chairman White’s answer was equally direct. He said: 
“No, but anything below that would be confiscatory.” 

The occasion for this exchange of comment grew out of 
action of Michigan politicians who appear to see some ad- 
vantage in demanding a lower return on utility investment. 
Specifically, returns of 4% and 44% were mentioned as 
possible ceilings which might be placed upon the allow- 
able return. Apparently there was no clear cut definition 
of what was meant by return since the politicians were 
comparing this with municipal bond interest of 14% and 
government bonds at 2% and 23%. Fortunately, clear 
thinking prevailed within two important groups. 

White defended the rate boosts by saying, “Utilities 
need money for expansion to give the public better serv- 
ice. The money cannot be obtained on the money market 


unless utilities have a favorable rate of return. Public 
utilities are important to Michigan’s economy. Every 


utility has been affected by inflation. If no increase is 
granted, service is seriously impaired.” 

Then from another direction we find an equally im- 
portant statement. In a letter to the editor of the Detroit 
News, a stockholder said, “. 


utility stock. 


. . we also own some public 
If the public utility stock dividend is 
reduced to the Government bond rate, or approximately 
that, it would reduce our income at 65 to a point where 
we might be forced to dispose of the stock. 
hitting the little people when you reduce their investments. 


You are 


We have thought of this stock as our extra money to pay 
taxes on our home and doctor bills—and there are plenty 
of doctor bills at 65.” 

These are certainly simple statements of the facts of life, 
but there is obviously a never-ending need of reminding 
the “people.” Do your associates, employees, and cus- 
tomers understand these simple economic truisms? 
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The Electrical Week 





Utilities can look forward to demands for a fourth 
round of wage increases. However, the biggest de- 
mand is likely to be for wage increases of the future, 
i.e., pensions and security plans. Actual wage demands 
will be small in comparison with those of the first 
three rounds . . . In the Dakotas, REA, the Bureau 
of Reclamation, a co-op, and a utility have signed an 
agreement that will bring Fort Peck power to the 
co-op over the utility’s lines. In addition, the REA 
loan to the co-op will be used to build a 7,500-kw 
plant that will be leased to the utility Although 
the modification of Regulation W did not go so far as 
many in the electric appliance industry desired, it 
should bring increased appliance sales . . . The elee- 
trical industry's most pressing problems can be solved 
by political understanding, product research, and 
practical “know how.” That is the belief expressed 
by speakers at the North Central Electrical Industries 
convention in Minneapolis ... And energy output 
slipped to 4.9% above the corresponding week of 1948. 


According to REA Administrator Claude R. Wickard, 
REA cooperatives built 147,000 miles of line during 1948 
and added 468,900 customers to their lines. This beat the 
previous record for new connections—1947—by 106,700 
customers. REA-financed systems now serve 2,500,000 


customers, 


Electric utility power plants consumed a record 
99,660,888 tons of coal in 1948, 11.3% more than in 
1947. Gas consumption rose to a record 476,729,404.000 
cu ft, 27.8% above the previous high set in 1947. Fuel 
oil consumption fell off 5.8% to 42.699,674 bbl. 


Despite the shortage of power in the Pacific Northwest, 
the Province of British Columbia imported 70,752,000 
kwhr more of electric energy than it exported. The power 
came over an interconnection with Bonneville Power 
Administration. This year. though, the main flow will be 


reversed. 


Apparently Sen Hugh Butler, Nebraska Republican, 
isn't counting on the Reynolds-Wisconsin Electric 
Cooperative ACSR deal to cure the shortage of con- 
ductor for rural electrification. He’s introduced 
legislation calling for investigation by the Senate Agri- 
culture Committee of aluminum conductor supply. 


Some New Yorkers realize that the “Atomic Age” has 
arrived. The State Assembly is considering adding a 





ELECTRICAL WORLD © March 12, 1949 


clause to the Labor Act to provide protection for em- 
ployees in atomic energy plants. Key to the safety of the 
workers is a semi-annual medical examination. 


Agriculture Secretary Charles F. Brannan thinks of 
REA as an integral part of an overall national farm 
program which includes such other activities as con- 
servation, price supports, storage programs, and re- 
search. He emphasized this point four separate times 
in his nine-page speech before NRECA’s recent con- 
vention. 


Funds advanced by REA since it started almost 14 
years ago total about $1,100,000,000, according to Admin- 
istrator Wickard. Of this, about 60% hes been advanced 
in the last three years. Repayments total $185,000,000, 
of which $106,000,000 are on principal. 


The British Electricity Authority is holding a series 
of conferences “to establish the closest cooperation 
with its employees in an effort to stimulate their 
interest and to evoke a spirit of public service.” The 
first conference was attended by 45 superintendents 
of power plants. 


During the recent power shortage in British Columbia 
a check was made by the B. C. Electric Railway on con- 
sumption of electricity. Results: Industry used 45%, 
households 25%, commercial lighting 19%, railways 9%, 
and street lighting 2%. 


Notes From The News 


Utilities had a 91 days’ supply of bituminous coal 
en hand on Feb 1. On the same date in 1948, the total 
was 56 days . . . Eta Kappa Nu has admitted its first 
woman. She is Mrs Ruth Gruenfelder Koppel, an 
evening student of the Polytechnic Institute of Brook- 
lyn ... The Public Utilities Board of New Bruns- 
wick has reduced the allowable rate of return of the 
Moncton Electricity & Gas Co from 8 to 6% ... 
Cleveland Electric Illuminating Co added 11.980 cus- 
tomers in 1948, the largest gain in 20 years. Also, for 
the first time electric sales exceeded 4 billion kwhr 

Another utility reporting record sales in 1948 
was the Niagara Hudson System, 11.9 billion kwhr, of 
which 7.8 billion went to industrial customers . . . 
The Federal Power Commission has suspended, pend- 
ing hearing and decision, Otter Tail Power Co’s pro- 
posed 30% increase in wholesale rates and charges 


Continued on following page 
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A LADY TOOK the honors when the Indianapolis Power & Light Co 
recently put into operation its new White River power plant. The 
lady, Mrs Flora J. Hoss, was given the honor of turning the first steam 
into the turbine. Mrs Hoss, who is 85 years old, has lived for 40 years 
in a farm house on the property bought for the plont. From the time 
construction started, she took a close interest in it; so the utility 
instead of razing her home will allow her to remain there. At her left 
is President H. T. Pritchard, and Mayor Al Feeney of Indianapolis is 
at her right. The 40,000-kw unit which has just gone on the line is 
to be followed by three others. Site is southwest of Indianapolis 





. . . An atomic energy stand will be among the fea- 
tures at this year’s British Industries Fair . . . The 
New York Public Service Commission has indicated 
that it will approve the acquisition of the Long Island 
Lighting Co by the Consolidated Edison Co. But no 
final action can be taken until the Securities and 
Exchange Commission has approved consolidation of 
three companies that comprise Long Island Lighting. 


Legislation: 


New York utilities will be able to charge to operating 
expenses contributions to pension retirement plans oper- 
ated and maintained for employees and any funded 
reserve necessary if a Senate bill is passed. A similar bill 
ts before the Assembly . . . The Arkansas House has 
refused to put a limit on rate increases that may be 
granted a public utility in any one year ... The Arizona 
House has defeated an attempt to exempt cooperatives 
from supervision of the Arizona Corporation Commission 
... The Washington Legislature has killed a bill which 
would have given the governor absolute emergency con- 
. The National 
Association of Railroad and Utilities Commissioners has 


trol over the state’s electric utilities 
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expressed its opposition to increases in Federal corporate 
income taxes on public utilities... N. Y. Assemblyman 
Wilson C. Van Duzer wants to exempt from gross income 
tax payments utilities incurring net operating loss equal 
to or in excess of the tax imposed and paid during the 
previous year. Exemption would also free the utilities 


from payment of city or local taxes. 


Financial: 


Commonwealth & Southern Corp has reduced its 
loan obtained from a group of New York banks to $6 
million by payment of $3 million . . . Members of 
Salem Electric, cooperative serving Salem, Ore., have 
voted to put the co-op on a stock instead of member- 
ship basis. Each member will be entitled to one share 
of common. When issued, preferred stock will be 
available to both members and non-members .. . 
Pennsylvania Power & Light Co will be in the market 
for a total of $31,400,000 of new securities over the 
next few years to help defray the cost of a construe- 
tion program. 


Public Service Electric & Gas Co (N. J.) will not float 
a $42 million bond issue this winter. Instead it plans to 
borrow $75 million on a long-term bond issue in the latter 
part of July . Pacific Gas & Electric Co will ask its 
stockholders to approve increases of from 8 million to 12 
million shares in preferred and from 10 million to 12 
million in common stock . . . Common and preferred 
stockholders of Nova Scotia Light & Power Co have been 
granted the right to subscribe to additional common on 


the basis of one for each three common or preferred shares 


held. 


Construction: 


Nantahala Power & Light Co has been informed 
that it does not need a FPC license for its Tuckasegee 
project on the West Fork of the Tuckasegee River. 
\ 3,600-kva generator will be installed . . . Idaho 
Power Co has put into operation the first of four 
15,000-kw generators of its Lower Salmon Falls proj- 
ect on the Snake River ... Virginia Electric & Power 
Co directors have approved the largest construction 
budget in the company’s history, $33,150,000... 
FPC has ruled that the Presque Isle County Electric 
Cooperative Association doesn’t need a license for a 
1.200-kw project on Michigan’s Black River . . . To 
complete its Ross Dam project, Seattle City Light has 
been appropriated $23,500,000 by the Board of Public 
Works ... A fire at the McConnell Lake control 
dam of the Des Joachims project of the Hydro-Elec- 
tric Power Commission of Ontario will delay its com- 
pletion by several months . . . Two diesel-powered 
generating plants of the Utah Construction Co will be 
moved to southern Utah to relieve an anticipated 
power shortage this coming summer. 
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Labor cost per kwhr in tenths of o cent 


Utilities Face 4th Round Pay Raises 


Unions Can No Longer Base Claims on Rising Cost of Living and Sizable 


Increases by Other Industries—Emphasis Likely to Be on Pension Plans 


UNIONS REPRESENTING employees of 
electric utilities have begun their drive 
for fourth-round Few 
utilities so far have completed nego- 


tiations with the unions. Most still must 


wage increases. 


face their employees’ representatives 
across the bargaining table. 

A weakening of the Taft-Hartley 
Act, and of some state laws, in regard 
to emergency strikes and strike penal- 
ties will be a contributing factor to 
firmness of union leaders in negotiat- 
contracts. Right now the 


unions are finding it hard to swallow 


ing new 


the prospect of smaller wage increases 
than they have accustomed to 
since the war. or of none at all. 

At least factors that bolstered 
electric utility union demands for 
healthy wage increases in the three 
rounds of postwar adjustment already 
behind us will be missing this year. 

One is increased cost of living. Until 
this have able to 
point to a soaring cost of living index 


been 


two 


year unions been 
as justifying the need for higher wages. 
In a month or so, the index is expected 
to drop to, or below, the level of the 
same time in 1948. Thus in many cases 
will be no higher than 
when wages were last raised. Further- 
more, utility workers’ 
been kept above the rising cost of living 
(See Chart). 

The other factor is 
tern of sizable wage increases. While 


living costs 


earnings have 


a national pat- 


utility managements seldom used to 
follow wage patterns in other indus- 
tries. since the war they have been 


under moral pressure to follow the gen- 
eral trend irrespective of the economic 
position of the company. 

In other industries, wage “patterns,” 
stylish since the war ended, won't be 
with us this year. Most settlements will 
be made on the ability of the particu- 
company to pay. Wit- 
ness the several arbitration awards 
denying wage increases to textile and 
workers. Unions in the clothing 
industry are putting off wage demands. 
Employees of General Motors and 
other companies with wages geared to 
the cost of living are taking cuts. 

Many industries are laying off work- 
ers. Even though the lay-offs may be 
only temporary. they do have a ten- 
dency to weaken the bargaining posi- 
tion of the unions, 

This does not mean 


lar industry or 


shoe 


there won't be 
wage increases. It does. however. shift 
the union’s bargaining emphasis from 
wages to ways and means of obtaining 
more and against 
sickness. lay-offs. and old age. It is a 


shift from wage increases for today to 


security protection 


wage increases for tomorrow. 

The electric utility industry does not 
fit into that jig-saw. Its employment is 
stable, and it is a leader in employee 
welfare benefits. The Bureau of Labor 
Statistics surveyed 11] 
1945-46. Insurance and pension plans 


industries in 


were most prevalent in the electric light 
and power industry. with 86% of the 
companies having them. 

But utility unions will try to get 
liberal benefits. They will 


more also 
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use the Inland Steel decision as a lever 
for putting company-operated benefit 
plans into the union contract, where 
they can have some control over them. 
The Inland Steel case is pending in 
the Supreme Court. 

As productivity improves, unions will 
ask to share in the benefits of lower 
unit costs even if these are brought 
about by improved machinery and 
equipment. Two CIO unions got 3¢ an 
hour on this basis from General Mo- 
tors in 1948. Electric utility unions are 
aware of the rising kilowatt output per 
(See Chart). However. the labor 
cost per kwhr has been rising and 
reached 0.322¢ in 1948, slightly lower 
than the 0.342¢ of 1939 (See Chart). 

Strongly affecting this per kwhr cost 


man 


has been employment in the industry. 
In 1944, when the armed services had 
drained the utilities of their manpower, 
output per employee rose to 501.5 
kwhr. and cost per kwhr fell to 0.221. 
Since then utilities have been rebuild- 
ing their organizations in order to do 
the expansion and maintenance work 
needed, and wages have been rising. 

It is this expansion of construction 
forces that has increased the cost per 
kilowatt hour. But to continue satisfac- 
tory service for their customers, utilities 
find that workers 
are as essential as regular operating 
personnel. The natural result is that 
even a small wage increase will drive 
the labor cost per kilowatt hour above 
that of 1939. 

The level of workers’ earnings may 


these construction 


7 





be another factor in this years nego- 
tiations. It is true that, on the average, 
wages of electric utility employees are 
roughly 15¢ higher than the average 
for manufacturing employees. What 
union negotiators will argue is that the 
differential was much greater before 
the war: 23¢ in 1939, 22¢ in 1941. 

Another characteristic of electric 
utility wages is that they vary widely 
by regions. A BLS survey a year ago 
showed average wages running from 
$1.17 in the Southeast to $1.64 on the 
Pacific Coast. Wages in five regions 
were below the then national average 
of $1.35: in the other four they were 
above. Reduction of inter-regional dif- 
ferentials will probably be pressed by 
unions in the lower-wage areas. 

As the economic facts weigh heavier 
against union wage demands, there 
develops a tendency to shy from arbi- 
tration. Denied an increase in several 
awards, the CIO Textile Workers, for 
instance, have withdrawn pending arbi- 
tration cases. The CIO Transport Work- 
ers kept Philadelphia’s street cars, 
buses, and subway trains in the barns 
for a solid week rather than accept a 
3¢ offer or arbitrate their demand for 
20¢. They later accepted 8¢. 

Last week. employees of New York’s 
Consolidated Edison Co, the nation’s 
largest electric utility, voted approval 
of raises obtained by their union 
(UWUA-CIO) leaders. The wage in- 
crease was 7¢ an hour across the board 
but the majority of the workers got 
another 5¢ in maximum salary ranges. 
Raises for the first three rounds were 
15 to 16¢ in 1946, 17% in 1947, and 
ll¢ in 1948. The latter two raises were 
arbitration awards. 

Other provisions of the new contract 
provided for automatic wage progres- 
sion to the maximum in all wage ranges 
without a merit review and streamlined 
grievance procedures with arbitration 
as the terminal point, allowed the 
workers to vote on a union shop. and 
provided for the setting up of a joint 
labor-management committee to work 
out improvements in the existing pen- 
sion plans. 

This well may be the pattern for 
other contracts sought by the UWU 
this year. And it is not likely that the 
IBEW-AFL will secure very much 


more in its contracts. 


Lift Ban on New Wiring 


The Port Angeles, Wash., City Com- 
mission has lifted a ban, which had 
been in effect for eight days, on the 
issuance of new electrical wiring per- 
mits. New substation equipment is be- 
ing installed to relieve the city’s power 


shortage. 
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CHIEF OF ARMY ENGINEERS Maj Gen Lewis A. Pick, right, takes the oath of office at 
the Pentagon. The others, left to right, are Adj Gen Edward F. Witsell; Gen Omar N. 
Bradley, U. S. Army Chief of Staff; and Kenneth C. Royall, Secretary of the Army 





REA, Reclamation, Dakota Utility 
Join in Unique Power Project 


Two FEDERAL agencies and an electric 
utility have signed a unique agreement 
to improve power supply for rural areas 
of the Dakotas. 

Their plans, completed last week 
(March 3), include the following steps: 

1. A Rural Electrification Adminis- 
tration loan of $4,033,000 to the newly 
organized Dakotas Electric Cooperative, 
a federation of 14 REA-financed dis- 
tribution co-ops; 

2. Construction of a 7,500-kw steam 
generating plant, 206 miles of 69-kv 
transmission lines, and an undisclosed 
number of substations by Montana- 
Dakota Utilities Co. The construction 
will be financed by the REA loan. The 
borrower co-op will lease all the facili 
ties to the company for integration in its 
existing system. 

3. Bureau of Reclamation has signed 
an agreement with the utility to delive: 
energy from the Army’s Fort Peck. 
Mont., power plant to Montana-Dakota 
on an exchange basis. The company 
will receive 2 kwhr of Fort Peck power 
for every kwhr it delivers to the 14 
co-ops that make up the Dakotas Elec- 
tric Cooperative. 

The lease on the projected generating 
and transmission facilities is effective 
for 35 years. During that period Mon- 
tana-Dakota will pay the co-op rental 
fees sufficient to amortize its REA 
loan, 

The three-way agreement with the 
Reclamation Bureau is designed to sup 
ply energy to the distribution co-ops 
until the completion of the initial power 


installation at Garrison Dam, N. D. 
The Bureau will bill the co-ops direct, 
at rates averaging 5.5 mills per kwhr, 
REA representatives reported. Since 
the systems of only seven of the dis- 
tribution co-ops have been energized, 
the anticipated demand for Fort Peck 
energy has not been determined, it 
was announced. 

Montana-Dakota will install a 7,500- 
kw generating unit adjacent to its exist- 
ing plant at Beulah, N. D. The com- 
pany also will rebuild its transmission 
lines between the following points: 
Baker, Mont., to Lemmon, S. D.; Mott 
to Jackson, N. D.; Gettysburg to Selby 
and Bowdle, S. D.; and Hazelton to 
Strasburg, N. D. A Reclamation Bureau 
transmission line is now under construc- 
tion from Fort Peck to Beulah, where 
Montana-Dakota will receive the energy. 

The co-ops to be served under these 
arrangements have headquarters at 
Flasher, Edgeley, Linton, Watford City, 
Hazen, Dickinson, New England, and 
Bismark, N. D., and Aberdeen. Selby, 
Ipswich, Pierre, Timber Lake, and 
Lemmon, S. D. 


OWU Reunion Announced 
The staff of the old Office of War 


Utilities will hold a reunion during the 
Midwest Power Conference, April 18- 
20, in Chicago. For further information 
consult Dan A. Sullivan, Commonwealth 
Edison Co, 72 W Adams St, Chicago 90, 
Il. 
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GROUND-BREAKING ceremony for steam generating plant of the Pacific Gas & Electric Co 
at Antioch, Calif., brought together L. Harold Anderson, left, vice-president; J. S. Moulton, 
vice-president; R. H. Gerdes, general counsel; S. D. Bechtel, president, Bechtel Corp, general 
contractors for the plant; and Raymond Kindig, PG&E secretary. The Contra Costa Plant will 
have three 134,000-hp units and is to be ready in the summer of 1951 





Modification of Regulation W May 
improve Electric Appliance Sales 


THe Feperat Reserve Board's 
modification of Regulation W—the curb 
on installment 


recent 


buying—is far 
significant than the mere facts would 
imply. 

Not that the move isn’t without signi- 
itself. Electrical appliance 
dealers have suffered set-backs in sales 


more 


ficance in 


months; 
couldn't pur- 
chase of goods they need and want be- 


in recent many 


finance the 


consumers 
apparently 


cause of credit restrictions. 

But now the sales outlook for the 
electrical appliance industry looks a 
little brighter. The Board has cut the 
down payment 
auto purchases from 20 to 15%. 
tomers can now take 2] months to pay 


requirement for non- 


Cus- 


the balance; payments had been limited 
to 15 to 18 months. 

Though the 
the Board was less than many in the 


relaxation ordered by 
electrical appliance industry hoped for. 
it was a step that may bring many 
custoiners back into the market. 

But the relaxation has even greater 
meaning. It may mean that the Admin- 
istration modify its 
current propaganda Instead of 
warning against inflation and asking for 
President Truman 


is beginning to 
line. 
controls, may pre- 
pare action against a possible business 
recession. 

Thus, with his whole legislative pro 
gram seriously setback by the filibuster. 
the President may ease his insistence on 
his recommendations. Then, such al- 
ready shaky bills as those on taxes and 
controls would be dead. Any rises in 
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social security payroll taxes would be 
kept to an irreducible minimum. 

On the other hand, the way would be 
cleared for Mr Truman’s direct relief 
and housing proposals—on the theory 
that these measures would fit into a pro- 
gram for fighting deflation by putting 
money into circulation. 

What has caused the Administration 
seemingly to change its thinking? For 
one thing, the President is supposed to 
have called in business leaders to recent 
secret conferences on the business out- 
look as Apparently, Mr 
Truman was impressed by what they 


they saw it. 
said. 

Another reason: The amount of con- 
sumer installment credit outstanding 
dropped by $145.000,000 in January. 
This was the first month since the post- 
war boom began in which there was not 
a rise of at least $100,000,000. 

If installment volume continues to 
drop, the Federal Board is 
likely to modify Regulation W still fur- 
ther—faster and more sharply. 

Here’s why: the Board considers con- 
sumer installment credit to be the most 
volatile and types of 
credit. It is subject to great fluctuations 


Reserv e 


dynamic of all 


and, in a recession, it can contract to 
practically nothing 
versely, it can lead the way for credit 
expansion and do much to start off 
another round of inflation. 

Thus, the Board’s aim is stability 
maintaining a fairly constant volume of 
installment credit outstanding. 
changes in either direction 


overnight. Con- 


If any 
have to 
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come, the Board hopes they can be 
made gradually. But though the Board 
wants Congress to make Regulation W 
a permanent part of its powers, it would 
accept a complete suspension for any 
length of time if a continued downtrend 
in general business—and in installment 
sales specifically—should make action 
seem desirable. 


Market Research Aids 
West Penn Sales Staff 


Market research at West Penn Power 
Co has helped power salesmen to con- 
serve their selling time, Francis Me- 
Quillin, assistant to the president of 
that company. told members of the In- 
terstate Power Club of New York this 
week (March 7). Utilities sell 
and market research will help them, 
McQuillin said, (1) to grow, (2) to 
make up for load mortality, (3) to beat 
competition, (4) to earn reasonable 
profit, (5) to keep proper load balance, 
and (6) to develop new markets. 

Rules for controlling the economics 
of electric power for industrial plants, 
K. Pinder, engineer, ©. I. du Pont de 
Nemours & Co, said, include: (1) Cover 
as much distance with high voltage and 
as little with low voltage as possible, 
(2) locate power distribution units close 
to load centers, (3) use substations of 
reasonable size, (4) use as simple a 
distribution scheme as practicable, and 
(5) install minimum equipment in 
hazardous and dirty areas. Regarding 
voltage, Pinder said (1) 13.2 kv re- 
quires less copper and utilizes 15-kv 
switchgear advantageously, (2) 6.900 
v is economical in special cases where 
most of load comprises large 6,900-v 
motors. (3) 4,160 v is good when inter- 


must 


rupting duty of 5-kv switchgear is less 
than 50.000 kva, and (4) 2,400 v should 
be used only where already existing, or 
where one-half or more of load is large 
2.400-v motors. 

Troubles in use of metallic rectifiers 
for powering motors up to 15 hp are 
heing solved, reported J. E. Priest, West- 
inghouse engineer. For example, when 
a high inertia load overhauls the motor, 
a voltage relay across the armature ap- 


plies dynamic braking. Also special 
time-lag fuses now prevent rectifiers 


from overheating when machires like 
punch presses stall. 
ee 
City Buys Power System 
The City of Robertsdale, Ala.. has 


purchased the electric distribution sys- 
tem within its city limits and police 
jurisdiction from the Riviera Utilities, 
owned by the town of Foley. 
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NCEI CENTRAL STATION conference speakers, J. R. Furber, left, Northern States Power 
Co; C. R. Hove, Runestone Electric Association; and Paul Reed, General Electric Co 





North Central Electrical Industries 


Speakers Ask Research, ‘Know How’ 


PouiricAL understanding, product  re- 
search, and practical “know how” 
mixed with a_ little coope ration can 
solve the electric industry's most press- 
ing problems. That, in substance, is 
what 24 speakers who represented all 
segments of the industry told more than 
1.000 registrants at the North Central 
Electrical Industries convention in 
Minneapolis last week. 

The electrical industry. like many 
others, is being subjected to too many 
laws, rules. and regulations, Minne 
sota’s Attorney General J. A. Burnquist 
stated in setting the theme for the con- 
vention. “We must have regulation but 
it must be understood .. . 
fair.” 


it must be 


The rule of the day is more capacity 
and greater sales, emphasized Fischer S. 
Black. editor ELectricaL Wortip. In 
fact, he continued. “The amount of elec- 
trical energy increased 10% in 1948 and 
has now dropped to about 6 or 7% over 
1948. It is expected that this rate of 
growth will be maintained for some 
time to come; and although these are 
reduced percentages, they represent 
substantial increases. Seven percent 
today is equivalent in total use to 12% 
in 1941, for the output has increased 
75% since that time.” 

Discussing the power supply in the 
North Central area. J. R.  Furber. 
Northern States Power Co, declared 
that the four larger tax-paying utilities 
expect to increase generating capacity 
hy 70% before 1952. “This will mean 
that Interstate Power Co will increase 
its capacity by 99% within the next 
three years to reach a new total of 183,- 
775 kw; that Minnesota Power & Light 
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Co will increase its capacity by 63% to 
233.186 kw; Northern States Power Co, 
60°, to 941.935 kw; and Otter Tail 
Power Co, 133% to 166.148 kw.” 

REA’s pressing problem now that it 
is nearing complete coverage is that of 
providing greater service reliability, 
C. R. Hove, Runestone Electric Asso- 
ciation. Alexandria, Minn., pointed out 
during the central station conference. 
“We must find more rapid and positive 
means of switching and a more positive 
control of system load to save time and 
money.” he emphasized. 

Since the United States is fast he- 
coming a “have not” nation in copper. 
we must conduct research in higher and 
higher brackets, S. J. Rosch, Anaconda 
Wire & Cable Co. pointed out. Paul 
Reed. General Electric Co. revealed 
that a new mercury street light had been 
designed which has an electro-magnet 
in series with the light source and 
thereby takes the bow out of the ari 
and increases the life of the mercury 
tube. 

L. R. Emmert, Westinghouse Electric 
Corp, stated that the industry has not 
made so much progress as it should 
have in the rural electrification field as 
a result of approaching a problem that 
is basically merchandising as if it were 
an engineering problem. Consequently, 
he continued, the farmer has often been 
confused rather than straightened out. 
Bulletins and application data must be 
simplified so that the proper apparatus 
and the controls are readily discern- 
ible. 

Martin Streed, electrical inspector, 
Minneapolis, recommended asbestos-in- 
sulated conductors to withstand the 


high temperatures in shallowpan ceiling 
fixtures. C. P., Wagner and Marvin 
Nabben, Northern States Power Co, 
pioneers in the application of converted 
milk coolers to milk house heating, 
stated that the units have proved reli- 
able and economical even in the low 
temperatures of this past winter. 


Nuclear Instrumentation 
Featured at IRE Show 


Nuclear measuring instruments neces- 
sary for the production, control, and 
utilization of fissionable materials were 
displayed this week by ten American 
and Canadian manufacturers at the 
Radio Engineering Show in New York. 
The show was held in conjunction with 
the annual meeting of the Institute of 
Radio Engineers. 

\ portable Geiger-Muller counter. 
commercially available for less than 
$100, was exhibited for the first time. 
Other portable and laboratory models 
were also on display. 

Exhibits by more than 220 concerns 
ranged from the components of radio 
and television receivers to complete 
broadcasting stations. Apparatus shown 
exceeded $6 million in value. 

Included in the show were a televi- 
sion antenna and circuit common to 
several sets. suitable for apartment 
house use; an ultrasonic erystal vibra 
tor that produces a homogenous mix- 
ing of such nonmiscibles as oil and 
water; pulse code modulation equip- 
ment which permits multiple radio or 
television transmission on a single car- 
rier: and a multi-channel, pulse-time, 
multiplex radio link, a microwave sys- 
tem for transmitting voice and code 
intelligence and supervisory controls. 


Bell Heads N. Y. Utility 


Joseph M. Bell, Jr. manager of public 
utilities securities for the Equitable 
Life Assurance Society of the United 
States, with headquarters in New York, 
has been elected president of the New 
York State Electric & Gas Corp. He 
succeeds Ralph D. Jennison, who has 
heen elected chairman of the board. 
President of the utility since 1941. Jen- 
nison continues as its chief executive 
officer. Bell is widely known in finan- 
cial and utility circles. 


Conly Renamed to PUC 


John B. Conly has been reappointed 
to a 10-year term on the Pennsylvania 
Public Utility Commission. He was 
originally named in 1947. 
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LIGHTING CIRCLES again honored J. L. Stair, left, by naming him Member Emeritus IES 
at a recent meeting of the Chicago chapter. Glenn G. Boyd, chapter chairman, in presenting 
the honor, spoke of Stairs accomplishments as IES president in 1933-34 and of his efforts 
in behalf of the industry since then. Stair has retired from the Curtis Lighting Co 





TVA‘s Expansion Rests 
with People, Says Clapp 
rVA's 


doesn’t disavow the idea that it may ex- 


Chairman Gordon Clapp 
pand its service area, at the inevitable 
expense of neighboring utility systems. 
At least, he didn’t in an address before 
the Georgia Engineering Society re- 
cently. 

The Authority, Clapp said, has “no 
ambition to serve a larger area just 
for the purpose of expanding. The 
final decision is with the people—not 
the TVA.” 

Clapp’s Atlanta speech was regarded 
by some as an answer to testimony 
before the House Appropriations Com- 
mittee by witnesses who oppose TVA 
construction of a steam-electric plant 
at New Johnsonville. One of the points 
raised there was the inevitability of 
TVA expansion should New Johnson- 
ville be authorized. Clapp told the 
Georgia meeting that “if our utility 
friends to the North will lower their 
rates, they can fence TVA in much 
more effectively than by trying to block 
an adequate and growing power supply 
for the Tennessee Valley area.” 

Clapp also rejected again the pro 
posal by Pres Philip Sporn, of Amer 
ican Gas & Electric, that further co 
ordination between TVA and the steam 
capacity on the AG&E system might 
enable both systems to save much new 
investment and make even better use 
of existing facilities. Sporn suggested 
studies to this end in a statement filed 
with the House committee recently. At 
Atlanta. Clapp said TVA already was 


ELECTRICAL WORLD @ March 12, 


coordinated with Southeastern utilities, 
to their mutual benefit. 

In proposing that TVA tie itself to 
Northern systems for steam capacity, 
Clapp said Northern systems are seek- 
ing to raise rates in the Southeast. The 
fight against New Johnsonville, he 
added, is an attempt by private systems 
in the North, East, Midwest. and South- 
west to immunize themselves against 
TVA’s lower rate structures. He ex- 
pressed gratification that Southeastern 
private systems have not joined “this 
organized and _ reckless 
against New Johnsonville. 


campaign” 


Master Co-op Formed 
to Serve 50 N. C. Counties 


North Carolina REA cooperatives 
have undertaken what is described as 
the biggest rural venture in the history 
of the state. 

Seventeen smaller co-ops have 
banded together to form a master co- 
operative, the Eastern North Carolina 
Electric Membership Corporation, char- 
tered by the secretary of state. It will 
serve 50 of the state’s 100 counties, all 
in the eastern part. 


Form Consulting Firm 


Kinsley McWhorter & Associates, 
consulting engineers, and James B. 
Robinson, architect, have formed a new 
firm, MeWhorter, Robinson & Moody, 
for practice of general engineering and 
architecture. Offices are in the Witz 
Building, Staunton, Va. 
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UWUA Denies Opposing 
New Johnsonville Plant 


National officers of the Utility Work- 
ers Union of America, CIO, charged 
this week that their union had been 
“misrepresented” in regard to its views 
on a proposed Tennessee Valley Au- 
thority steam generating plant. UWUA 
never has taken any official position on 
the project, they asserted. 

The union’s announcement followed 
the publication of newspaper and mag- 
azine advertisements stating — that 
UWUA’s Dayton. Ohio, Local No. 175 
was opposed to the TVA project. The 
ad indicated that the Dayton Local’s 
position was UWUA 
President Joseph A. Fisher. The adver- 
tising was sponsored by the National 
Association of Electric Companies. 

UWUA’s disclaimer brought an im- 
mediate protest from NAEC. Purcell L. 
Smith, NAEC president, asserted that 
“practically all” the contents of the 
advertisements had been checked with 
Fisher. 

“A letter from the Dayton Local 
opposing the New Johnsonville plant 
and a statement by UWUA Secretary- 
Treasurer William J. Pachler on the 
union’s general views toward federal 


supported by 


power development comprised the prin- 
cipal portions of the advertising.” 
Smith said. “In a telephone conversion 
with me on the evening of Feb 22, Mr 
Fisher gave his personal endorsement to 
both the Dayton Local’s letter and the 
Pachler statement”. 

Pachler, however, pointed out that his 
statement, as quoted in the advertising. 
made no mention of TVA’s New John- 
sonville plant. On the latter project, he 
insisted, UWUA simply has taken no 
stand. “Our executive board never has 
discussed the New Johnsonville plant.” 

Pachler did not deny that the Dayton 
Local had gone on record in opposition 
to the TVA project. The action by the 
Local, he asserted, could not be viewed 
as representing the views of UWUA. 
And, he added, no national officer of 
UWUA had endorsed, on behalf of the 
union, the position taken by the Dayton 
Local on New Johnsonville. 


Free Power Held Illegal 


Kentucky cities cannot furnish free 
light and water to their mayors or 
councilmen, the state’s assistant attor- 
ney general has ruled in response to 
an inquiry. He said Kentucky statutes 
provide that a city-owned light and 
water plant must charge all city depart- 
ments for service and that officials must 
also pay. 
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Penelec Installs First 
Utility Microwave System 


The first microwave radio communi- 
cation and control equipment to be in- 
stalled and operated by an electric light 
and power company in this country 
went “on the air” Feb 23, on the system 
of the Pennsylvania Electric Co, Johns- 
town. Westinghouse engineers are co- 
operating with Penelec in testing the 
equipment. 

Initial facilities of the Penelec micro- 
wave system consist of two units that 
provide a two-way radio beam between 
the company dispatcher’s office in 
Johnstown and the Seward generating 
station about 15 miles distant. 

In addition to providing microwave 
radio telephone communication, the 
new beam will provide channels for 
telemetering. supervisory-control and 
power line relaying. The Johnstown 
beam operates in the thousand mega- 
cyle band. 

Other utilities in California and the 
Pacific Northwest have announced plans 
for the installation of microwave com- 
munication and control channels (EW, 
Jan 1, p 39), but the Johnstown install- 
ation is believed to be the first to go into 
actual operation. 

Penelec plans to extend its use of 
micro-wave communication and control 
from its present two-unit installation to 
a system-wide network. After the 
present test period, the units will be 
shifted to other points on the system 
to test the usability in other areas. 
Company engineers that the 
present installation has gone through 
snow storms and a 


report 
two heavy severe 
fog without any change in power level. 


Tele-Magnet Demonstrated 


The Tele-Magnet, a portable, auto- 
matic machine that answers the tele- 
phone with the owner’s own voice when 
he is absent, has been demonstrated by 
the Mohawk Business Machines Corp, 
New York City. Tele-Magnet is usable 
with the standard French-type tele- 
phone. When the phone rings for the 
second time, the receiver is lifted auto- 
matically, and a phonograph record con 
taining instructions to the caller in the 
owner’s voice starts playing. The caller 
then leaves his message. The messages, 
recorded on wire, can be played back 
as desired. 


Carroll Gets PUC Post 


James M. Carroll, Springfield, has 
been appointed a member of the Massa- 
chusetts Public Utilities Commission to 
succeed Vernon W. Marr of Scituate. 
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SEC RULINGS 





MONONGAHELA Power Co has received 
commission clearance of its bond and stock 
financing proposal. The plan contemplates 
the issuance of $6,000,000 of 30-year first 
mortgage bonds at competitive bidding, as 
well as 67,000 additional shares of common 
stock ($6.50) to be acquired by the West 
Penn Electric Co, parent, for $1,005,000 
cash. Proceeds will be used for construc- 
tion purposes or to pay bank borrowings 
for such purposes. (Release No. 8824). 


Decaware Power & Licut Co has re 
ceived authorization to solicit stockholder 
approval of (1) an increase from 100.000 
shares to 200,000 shares of the authorized 
shares of preferred stock and (2) a $10,- 
000,000 increase in the amount of un- 
secured indebtedness which might be in- 


curred. (Release No. 8871). 


Generat Pustic Uritities Corp has re- 
ceived authorization to make a $1,200,000 
cash capital contribution to its subsidiary, 
Associated Electric Co. The latter will use 
the proceeds to acquire 60,000 additional 
shares of the common stock ($20 par) of 
Pennsylvania Electric Co, which will apply 
the proceeds of its stock sale to its general 
construction program. (Release No. 8873). 





Minnesota Power & Licut Co has re- 
ceived clearance on its bond financing pro- 


posal. Proceeds from the sale of the 
$4,000,000 of 30-year first mortgage bonds, 
together with the proceeds to be received 
from the sale of 59,090 shares of common 
stock to stockholders, previously authorized, 
will be used for construction and to retire 
$2,400,000 of bank borrowings for such pur- 
pose. (Release No. 8882). 

Stanparp Power & Licut Co has been 
permitted to declare and pay current divi- 
dends on its outstanding 34,054 shares of 
preferred stock, $7 cumulative. However, 
the action was conditioned upon notifica- 
tion to recipients of any such dividend pay- 
ments (1) that the commission had made 
no determination whether such payments 
would be made out of capital; and (2) that 
the commission’s action should not be con- 
strued as a determination that such divi- 
dend payment is or is not taxable to the 
recipient under the Internal Revenue Code. 
(Release No. 8883). 


ComMONWEALTH & SouTHERN Corp has 
been authorized to declare and pay quar- 
terly dividends of $1.50 per share (aggre- 
gating $2,161,870) on its outstanding pre- 
ferred stock, pending consummation of its 
plan for dissolution now pending before the 
U. S. District Court in Wilmington and 
until the date of initial distribution of 
assets among its preferred and common 
stockholders under such plan. (Release 


No. 8884). 





MEETINGS 


National Electrical Manufacturers Association— 
Winter Convention, Edgewater Beach Hotel, Chi- 
cago, March 13-18 


Conference for Protective Relay Engineers—Texas 
A . M College, College Station, Tex., March 
14-16. 


Oklahoma Utilities Association—Annual Conven- 
tion, Hotel Tulsa, Tulsa, March 17-18 


Southeastern Electric Exchange—Engineering & 
Operation Section, General Oglethorpe otel, 
Savannah, Ga., March 24-25; Annual Conference, 
Boca-Raton Club, Boca Raton, Fia., April 13-15; 
Power Sales Conference, Henry Grady Hotel, 
Atlanta, Ga., May 5-6. 


International Lighting Exposition and Conference— 
Stevens Hotel, Chicago, March 29-April 1. 


Pennsylvania Electric Association—Spring Meeting, 
Communications Committee, Hotel Brunswick, 
Lancaster, Pa., March 31-April 1; Spring Meet- 
ing, Meter Committee, Abraham Lincoln Hotel, 
Reading, Pa., May 19-20 


Edison Electric Institute—Annual Sales Conference, 
Edgewater Beach Hotel, Chicago, April 5-7; 
Engineering Committee, Edgewater Beach Hotel, 
Chicago, May 2-4; Annual Meeting, Traymore 
Hotel, Atlantic City, May aiden 2 


Northwest Electric Light & Power Association— 
Engineering & Operating Section, Boise Hotel 
Boise, Idaho, April 6-8; Business Development 
Section, Hotel Utah, Salt Lake City, May 9-11; 
Personnel Section, Benjamin Franklin Hotel, 
Seattle, Wash., May 25-27; Accounting & Busi 
ness Practice Section, Vancouver Hotel, Van- 
couver, B. C., June 23-24 


Missouri Valley Electrical Association—Engineering 
Conference, April 6-8; Rural Roundtable, May 4; 
Sales & Rural Conference, May 5-6; Accounting 
Conference, May 12-13; Annual Meeting, May 
17. All meetings at the Hotel President, Kansas 
City, Mo 


American Institute of Electrical Engineers—Con- 
ference on the Industrial Application of Electron 
Tubes, Statler Hotel, Buffalo, N. Y., April 11-12; 
South West District, Baker Hotel, Dallas, Texas, 
April 19-21 


National Association of Corrosion Engineers—An- 
nual Conference and Exhibition, Netherlands 
Plaza Hotel, Cincinnati, April 11-14. 


Western Metal Congress & Exposition—Shrine Con- 
vention Hall, Los Angeles, April 11-15 


Tennessee Valley Public Power Association—-Annual 
Convention, Peabody Hotel, Memphis, Tenn., 
April 11-16 


Midwest Power Conference—Sherman Hotel, Chi- 
cago, April 18-20 


Rocky Mountain Electrical League—Annual Spring 
Conference, Plains Hotel, Cheyenne, Wyo., April 
21-22." 


National Electrical Wholesalers Association—An- 
nual Convention, Netherland Plaza Hotel, Cin- 
cinnati, Ohio, May 1-6 


Indiana Electric Association—Annual Young Men’s 
Utility Conference, Ipaico Hall, Indianapolis, 
May 2-3 


American Society of Mechanical Engineers—-Spring 
Meeting, Hotel Mohican, New London, Conn., 
May 2-4 


Electrochemical Society—Spring Mceting, Benjamin 
Franklin Hotel, Philadelphia, Pa., May 4-7. 


American Public Power Association—Annua! Con- 
vention, Ambassador Hotel, Los Angeles, Calif., 
May 10-12. 


Instrument Society of America—Spring Mastin. 
Royal York Hotel, Toronto, Canada, May 12-13. 


National Fire Protection Association — Annual 
Meeting, Fairmont Hotel, San Francisco, Calif., 
May 16-19. 


New Jersey Utilities Association—Spring i, 
Seaview Country Club, Absecon, N. J., May 20. 


Pacific Coast Electrical Association—Annual Meet- 
ing, Coronado Hotel, San Diego, Calif., May 
25-27 


American Society for Testing Materials—Annual 
Meeting, Chalfonte-Haddon Hall Hotel, Atlantic 
City, June 27-July 1 


* Additions this week 
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‘48 Canadian Output Falls; 
Primary Use Increases 


Output of Canadian central stations 
in 1948 was 44,568,849,000 kwhr. This 
was a slight decrease from the 44,986,- 
564.000 kwhr of 1947. Blamed for the 
decrease is the drought, which brought 
a run-off of only 60% of the 25-year 
average. 

Primary consumption set a record 
with 40.606.787.000 kwhr. This was an 
increase of some 3.3 billion kwhr over 
1947 and of 9.5 billion over 1946. 
December was the 29th month that pri- 
mary consumption exceeded that of the 
corresponding month a year previous. 
The past year was also the first year 
in which primary consumption exceeded 
} billion kwhr every month. 

The following statistics reported by 
the Dominion Bureau of Statistics are 
in thousands of kilowatt hours: 


Period 1948 1947 
Twelve months $4,568 849 44,986.564 
Primary . 41,958,541 5 
Secondary 2,610,308 
Primary Consumption $0,606,789 
Exports to U. § 1,658,075 


December 3,694,696 


Primary 3,541,508 
Secondary 153,188 
Primary Consumption 3,415,037 
Exports to U. S. 138,202 
November 3,638,095 3,613,726 
Primary 3,507 087 
Secondary 131,008 
Primary Consumption 3,391,518 
Exports to U. § 119.654 


18 Arkansas Co-ops Plan 
Unified State System 


Arkansas’s 18 electric cooperatives 
are preparing to build their own power 
plants and link their transmission lines 
into a unified system. The $20,000,000 
project is being undertaken by the 
Arkansas State Electric Cooperative to 
which the co-ops belong. 

The plan involves construction of 
four steam generating plants with total 
capacity of more than 40.000 kw, 1,958 
miles of heavy transmission lines, and 
74 transformer substations. It includes 
a proposed arrangement under which 
power would be made available to the 
co-ops and their 75,000 members by the 
Southwest Power Administration. The 
co-op has applied to REA for a $6,000.- 
000 loan to finance the first steps of the 
project 


City Sells Rural Lines 


Sale by the Hartford. Wis., municipal 
electric utility of all its rural lines in 
Erin and some of its lines in Hartford 
to the Wisconsin Gas & Electric Co, 
Racine, for $34.600 has been approved 
by the Public Service Commission. 
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Output Shows Only 4.9% Increase Over 1948 


The amount of electrical energy dis- 
tributed by the electric light and power 
companies of the country during the 
week ended March 5, 1949, amounted 
to 5,551.611,000 kwhr. according to 
figures released by the Edison Electric 
Institute. The curve moved downward 
from the preceding week when the 
total amounted to 5.559,207.000 kwhr. 

During the corresponding week last 
year, ended on March 6, the total out- 
put amounted to 5,292,595.000 kwhr, 
this year’s figure representing an in- 
crease of only 4.9%. The over-all 
change for the preceding week 
amounted to a 5.9% increase 

The New England States remained in 
the minus column, with a decrease of 
3.80. Of the seven other geographical 
regions, five reported lower increases 
than those reported for the preceding 
week as compared with the correspond- 
ing week of last year. The Southeastern 
States and the Rocky Mountain showed 
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higher increases, the former reporting a 
9.3% increase and the latter an 11.4% 
increase. The largest individual gain 
was the Recky Mountain group. 


Weekly Output, Millions Kwhr 
1949 1948 1947 


Mar 5 5,552 Mar 6 5,293 Mar 8 4,787 
Feb 26 5,559 Feb 28 5,252 Mar 1 4,797 
Feb 19 5,650 Feb 21 5,254 Feb 22 4,778 
Feb 12 5,722 Feb 14 5,385 Feb 15 4,778 
Feb 5 5,778 Feb 7 5,412 Feb 8 4,801 
Jan 29 5,810 Jan 31 5,429 Feb 1 4,777 
Jan 22 5,769 Jan 24 5,436 Jan 25 4,856 
Jan 15 5,727 Jan 17 5,370 Jan 18 4,857 


Jan 5,562 Jan 3 4,868 Jan 4 4,574 
1948 1947 1946 
5,508 Dec. 27 4,830 Dec 28 4,442 
5,790 Dec 20 5,368 Dec 21 4,940 


2 
5 
Jan 8 5,742 Jan 10 5,278 Jan 11 4,853 
1 
4 
5 


Dec 2 
1 


Dec 18 


Percent Chang> from Previous Year 


Mar 5 Feb 26 Feb 19 

New England 3.8 3.5 1.5 
Mid-Atlantic + 04 1.4 + 26 
Central Industrial + 5.5 8.0 + 89 
West Central + 89 9.2 +11.2 
Southeast + 9.3 + 7.5 +10.6 
South Central + 7.2 + 87 + 98 
Rocky Mountain +11.4 +11.0 +18.7 
Pacific Coast + 4.4 5.8 + 68 
Total United States +49 5.9 75 
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WASHINGTON COMMENT 


WILLIAM B. WHICHARD 





PROSPECTS for effective reorganization of the federal 
bureaucracy have had more ups and downs than a circus 
trapeze act. Not that any worthwhile assessment can yet 
be made of the Hoover Commission’s reports, either indi- 
vidually or as a complete blueprint for executive reorgan- 
ization. The Commission is still winding up its job. And 
that job cannot be evaluated properly except by an 
appraisal of all its component reports. 

Nonetheless, the master reorganization plan drawn up 
by the Commission will in the end be only as significant 
as its chances for approval by the President and _ the 
Congress. On last Nov 4 practically all of official Wash- 
ington was shrugging off the Commission and its efforts. 
Certainly, it was reasoned, the Truman administration, 
fresh from its victory at the polls, would pay little heed 
to a reorganization drafting job ordered by a Republican 
Congress. But Harry Truman was vitally interested. 

Now the Commission and its findings are under fire. 
The Democratic 81st Congress has exhibited little enthu- 
siasm for the Commission’s early reports, still less for 
legislation to effectuate them. 

The reorganization bill, backed by the Administration 
and Commission Chairman Herbert Hoover, originally 
gave the President power to draw up reorganization pro- 
grams as he saw fit. Each program would then go to 
Congress. Within 60 days a majority of both houses 
could veto any presidential plan. 

Such sweeping authority was necessary, Hoover told 
Congressional committees, in order to effect the broad 
reforms to be recommended by Hoover Commission. But 
meanwhile the pressures the former President feared as 
the principal threat to real reorganization began forming. 
Individual agencies, including the military establishment 
and regulatory commissions, were exempted by the House 
from any omnibus reorganization plan. In other words, 
the President would have to submit as a separate program 
any plan, for example, to transfer functions of the Army 
Engineers to another department. As Hoover pointed out. 
this would let friends of exempted groups concentrate 
against a specific plan concerning them. 

Even this wrinkle apparently does not satisfy some 
members of the Senate, where the reorganization bill has 
gone through extensive committee hearings. It is not likely 
that the Senate will go along with the House on exemp- 
tions for certain agencies. That is too patently unfair to 
unexempted agencies. But certain Senate leaders are 
determined to strengthen Congress’ veto. 

Fact of the matter is that Congressmen have so many 
“pet” agencies that they can easily be persuaded to oppose 
almost any sweeping reorganization program. Obviously, 
many of them have been alerted to object to Hoover 


reports—even before those reports had been written. 
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For example, several Congressmen aireaay are com- 
plaining against an expected move to switch the Army 
Engineers’ civil functions to another department. So 
much heat has been generated on this issue at the Capitol 
that it is certain no such move ever will take place. 

Chairman Hoover himself has estimated that savings of 
at least $3 billion can be attained by reorganization. 
But if, as he insists, they can be had only by wholesale 
reshuffling along lines recommended by the Commission, 
the country can forget the savings. Federal bureaus 
simply are too strongly entrenched on the political front 
to permit such sweeping changes. 


TECHNICAL NOTES 





ARCHER E. KNOWLTON 


Prefabricated-house construction materials can be used 
advantageously for substation control houses, Costs are 
less than half those for brick or concrete block. 


Turbines are now being built with weather-proofed con- 
struction for outdoor installation and are available in 
sizes up to 7,500 kw. 


Threshold voltages for nuclear reactions are being 
determined because they indicate the stage at which arti- 


ficial radioactive transformations commence. 


Titanium has corrosion resistance that is reputedly su- 
perior to austenitic stainless steel at half the weight. and 
also has several times the strength of aluminum alloys at 
twice the weight. 


Corona gradient of grouped conductors for high-voltage 
lines will be about 20% less than for one phase conductor 


of the same cross-sectional area. 


Hydro units of welded-plate are likely to be the trend 
until the foundries can get employees who are “able and 
willing” to make high quality steel castings. 


Protection coordination for distribution system falls 
short of what has been achieved for transmission. Auto- 
matic reactance measurement and response might permit 
retention of the instantaneous feature even for cascaded 


instantaneous devices. 


Solar energy at noon at the equator amounts to about 
3.750 kw per acre. 


New dielectric evidence indicates that the logarithm of 
the time to reach a particular percentage of the dielectriv 
strength of insulation is proportional to the reciprocal of 
the absolute temperature. 
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FIG 1—LOAD AREA CHARACTER has vital influence on 
choice of distribution system. Each class of service has different 
load pattern: Rural, widely scattered loads, lightest density; 
residential, loads close together, uniform but light density; com- 
mercial, dissimilar loads in small area, highest density; indus- 
trial, widely scattered loads in large area, variable density 


Total system. 
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FIG 2—SYSTEM LOAD CURVE shows what each service class contrib- 
utes to system load and peak load when whole system is viewed from 
generating station. Area under each curve gives an appraisal of load 
factor. Note the domestic morning peak caused by range load, and the 
ratio of evening peak to minimum load of five hours duration. Compara- 
tive shape of component loads give indication of diversity 


The Essentials of Distribution Planning 


An effort to present distribution planning and eco- 


nomics in clearer perspective to those who have 


ZR lived long with distribution systems and yet offer a 


Dashes 
eka 


N DISTRIBUTION system econom- 
: ics the problem is to determine 

the system that will give the de- 
sired service at the lowest cost. 
Service consists of (1) good voltage 
and (2) continuity. Acceptable volt- 
age spread and the number, dura- 
tion and customers affected by outages 
are matters of judgement consistent 
with the company’s policy. Thus, they 
vary from company to company. 

Differences in judgement also arise 
regarding the economic place of some 
types of distribution systems. Com- 
ponents that make up a_ system 
are simple: land, poles, hardware, 
wire, transformers, regulators, fuses, 
switchgear, etc. But the economic re- 
lation between these parts in a system 
is complex and often elusive. 


Based on a paper presented before the University 
of Texas Power Distribution Conference, Austin, 
December 6, 1948, 


D. K. BLAKE 
Central Station Engineering Div 
General Electric Co 
Schenectady, N. Y 


In long range system planning. the 
engineer is usually trying to answer 
three questions: 

1. What is the most economical 
system voltage? 

2. What is the most economical 
size of wire, transformer, substation 
circuit, etc? 

3. What pattern—loop, 
radial or network—gives the lowest 
cost and desired continuity with de- 
sired operating features? 

When answers to these three ques- 
tions are determined, the basic long- 


system 


range system plan is also determined. 

To supply customers a distribution 
system must overlay its load area 
completely. Economic distribution 
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fairly complete summary for the younger engineers 


who have the opportunity to cut costs still further 


system design is thus much concerned 
with the character of load area. 

Urban and rural areas are the first 
very broad distinctions to be made. 
But urban areas can be further classi- 
fied as commercial, industrial and 
residential, Fig 1. 

Such factors as area shape. size and 
load density and the manner in which 
loads are distributed throughout the 
area have an important bearing on 
determining the cost relation between 
a choice of systems. 

An economic study of a particular 
system is no better than the data it is 
based on. The engineer must have 
load data, voltage data, outage data, 
etc, related to subdivisions of the 
systems, times of day, days of week 
and months of the year. 

From the load data engineers de- 
lermine diversity and load factors. 
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FIG 3—CONSTANCY OF KILOVAR LOAD is revealed by di- 


versified demand curve of average customer. 
useful in the application of shunt capacitors 
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FIG 5—SECONDARY wire size for best 
economy is seen to be among the small sizes, 
No. 2 and below, over a wide range of densi- 
ties and copper cost. Curves assumed: sec 
ondaries banked, transformers loaded to 
125%, maximum secondary voltage drop with 
distributed load 3% 


Fig 2 is a probable system load curve. 
Relative shape of the curves indicates 
diversity; the area under them ap- 
load factor. Diversity tells 
how much capacity is needed in lines, 
transformers and substations to carry 
the desired load. Load factor tells 
how much use is made of capacity. 


praises 


From load factor engineers derive 
loss factor and determine I*R loss. 

System load analysis is vital to sys- 
tem planning. Load curves for the 
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Such information is system load shown. 
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FIG 4—OFF PEAK CONTROL of water heaters has effect on 
Note that a few more identically controlled 


water heaters would produce a new AM peak 
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FIG 6—AS LOAD GROWS system secondary system design grows with it, in steps. Second- 
ary conductor size stays put. Transformers are added and sizes are changed in cyclic sequence 


to limit voltage drop as load density increases 


peak day and corrections for weekly 
and seasonal departures are helpful. 
Load analysis also is an aid in getting 
the most out of an existing system. 
Fig 3 for example shows constancy 
of kilovar load. Similar load analysis 
is also vital to the determination of 
cost to serve different classes of load 
like air conditioning, house heating 
and hot water heating loads. This is 
particularly vital when the latter in- 
volves off peak control as in Fig 4. 
Characteristics of industrial loads in- 
volving welders, furnaces, etc, should 
be examined to see if they require 
system reinforcement to 
avoid disturbing voltage pulsations. 

It is convenient to make three sub- 
divisions in the distribution system: 
(1) Secondary system, (2) primary 


expensive 
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circuits and (3) substation sizes. 
The secondary system consists of 
secondary conductors and distribu- 
tion transformers. Cost for trans- 
formers and secondary conductors 
are examined for selected load densi- 
ties with variations in conductor size, 
transformer size and_ transformer 
spacing. Such selected load densities 
expressed in kva/1,000 ft of sec- 
ondary run—cover the anticipated 
For example: 10 to 100 
kva/1.000 ft for residential areas, 75 
to 1,000 kva/1,000 ft for commercial. 
Curves of total cost vs conducted 
size (Fig 5) for each load density 


range. 


show the most economical wire size to 
cover growth from present to future 
load density. Once this determina- 
tion is made it may never need to be 
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FIG 7—FLICKER considerations can deter- 
mine secondary design at light densities, such 
as 340 w per customer. A No. 2 secondary is 
most common economic size when flicker con- 
siderations are added to Fig 5. Secondary 
cannot be economically changed from No. 2 
until thermal limit is reached at diversified 
demand of 9.4 kw per customer. 


repeated for it becomes the standard 
conductor size for the new secondary 
systems. 

Future growth is provided for as 
shown in Fig 6 by installing larger 
transformers at existing locations un- 
til limits of voltage drop are reached. 
Then new transformers are added at 
new locations halfway between old 
ones. These new transformers remove 
the former voltage drop limitations 
because of the shorter secondary 
lengths. Still further growth is han- 
dled by repeating the cycles. 

Changing transformer size and 
spacing can continue until the thermal 
limit of the conductor is reached 
which, for a No. 2 conductors, occurs 
with a 75-kva size. (See Fig. 7.) Thus 
a change in existing secondary copper 
from one size to another cannot be 
justified on economic grounds until 
thermal limit is reached even if the 
present size is No. 6. This is due 
largely to the many services to be dis- 
connected and reconnected. 

Next step in economic design is to 
determine how much load can be 
economically combined into a pri- 
mary circuit. As Fig 8 shows, primary 
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FIG 8—MOST ECONOMICAL load to be 
carried by a primary circuit can be deter- 
mined from study of circuit patterns based 
on voltage drop from first to last transformer 


circuit design starts from a feed point 
and extends mains and branches in 
some pattern until voltage drop limi- 
tations are reached. Several patterns 
may have to be examined to find the 
most economical combination. The 
pattern that gives the prescribed volt- 
age drop between the first and last 
transformer at the lowest cost de- 
termines the economic loading of in- 
dividual circuits. 

Next to be considered (Fig 9) is 
the effect variations in load density 
will have on the design of a circuit 
that must be applied to areas of di- 
verse load concentrations. 

In primary system design it is con- 
venient to express load density (LD) 
in kva/sq mi. Suppose for a given 
pattern the scale of dimensions is cut 
to one-half (4). For the same load 
per circuit, area becomes one-quarter 
(4) giving a load density of four 
times the original assumption. But, 
since distance from first to last trans- 
former is one-half, load can be 
doubled to give the same voltage drop 
as before. Thus density becomes 
eight times the original assumption. 
This way load per circuit is seen 
to vary directly as the WLD. Here 
LD is a ratio. Since the original cir- 
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FIG 9—EFFECT of load density on circuit 
design can be examined by changing dimen- 
sions of the pattern and varying load to keep 
voltage drop in load area constant 
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FIG 10—NON-UNIFORM patterns are in- 
evitable in circuit design due to field condi- 
tions. The effect is to increase the cost 
by heavier copper or the use of supplementary 
regulation of some kind 


cuit shrank to one-quarter size in area 
it is evident that for uniform load 
growth over the entire original area, 
four circuits are needed. Thus the 
number of circuits varies as “Lp. 
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FIG 11—SUBSTATION size is largely de- 
termined by the ratio of the HV line cost 
per mile to the LV line cost per mile. The 
degree to which the HV/LV ratio is less 
than breakeven values shown is an indication 
of the margin of saving given by the smaller 
of the sizes compared 


Accordingly, there are four times the 
number of circuits each carrying 
twice the original load. 

Circuit patterns are influenced by 
local geography as well as by eco- 
nomics. (See Fig. 10.) Thus for a 
given density, economic circuit load- 
ing would be diminished by local con- 
ditions that force a non-uniform pat- 
tern. Such a pattern might on the 
one hand have long single-phase lat- 
erals and on the other hand long 
three-phase mains connecting non- 
contiguous areas fed from one end. 

In primary circuit design much 
work can be saved by study of the 
variety of load areas in the com- 
munity, comparing these with previ- 
ously analysed ideal patterns to de- 
termine the ones that are adaptable to 
the field conditions. The copper in 
this part of the primary distribution 
system constitutes by far the greatest 
primary line mileages and so the 
greatest cost. System planning along 
these lines will bring lucrative, tan- 
gible results. It is the most funda- 
mental of distribution system eco- 
nomics from the distribution trans- 
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former to the subtransmission source. 

Three percent voltage drop has 
been commonly allowed in primary 
circuit design between the first and 
the last transformer. It is unwise, 
however, to be so arbitrary in this 
because it often ean be increased to 
advantage by substantial loading of 
transformers near the feed point and 
by not overloading the transformers 
farthest away so heavily. 


Substation and Feeder Arrangement 


Primary system design $s not com- 
plete until feeders between the sub- 
station and the feed point have been 
determined and until substation size 
and location are established. These 
must be studied along with costs of 
various substations sizes and the sub- 
transmission lines to supply them. 
Thus three variables must be con- 
sidered at the same time. It is dif- 
ficult to follow mentally but easy to 
estimate and tabulate. However, tabu- 
lation fails to educate the observer 
in factors having the most influence 
in giving lowest cost. Fortunately. 
distribution substations can be assem- 
bled from fairly standardized build- 
ing blocks. Thus, most any substa- 
tion size can be made at one location 
by adding blocks together. Conse- 
quently, cost per kva varies but little 
with size. This enables study of eco- 
nomical substation size as influenced 
by (1) the relation of cost between 
high-voltage lines to the substation 
and (2) low-voltage lines from the 
substation to the feed point. previ- 
determined 
voltage circuit. 


ously from each low- 

Here the problem can be reduced 
to two variables: (1) High-voltage 
lines and (2) low-voltage lines and 
how they change from one substation 
size to another. It is then easy to add 
whatever difference exists between 
substation cost including real estate. 

Different substation sizes may be 
considered for a fixed density as in 
Fig 11. This shows that as the sub- 
station becomes smaller, low voltage 
lines become shorter and high voltage 
lines longer. Minimum substation 
size becomes that corresponding to a 
circuit load at which the low-voltage 
lines are zero and high voltage lines 
are a maximum. At some substation 
size at or above this minimum the 
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FIG 12—VARIATIONS in HV lines offer 
a convenient way to study effect of HV lines 
on the HV/LV ratio. The higher the ratio 
the easier to justify smaller substations. The 
smaller the HV/LV ratio the larger the size 
of the substation should be 


least cost for high plus low-voltage 
lines will be obtained. Compare the 
cost for this condition with the next 
highest substation and note the differ- 
ence. This difference. however, has to 
be adjusted for differences in load 
density and the result adjusted for dif- 
ferences in substations costs, includ- 
ing real estate. 

An easy way to see the effect of 
load density variations is to change 
the dimension scale on which first 
estimates were made. The difference 
in cost between low-voltage and high- 
voltage lines will change in propor- 
tion to the change in length of lines. 
With total load constant. load density 
will change inversely as the square of 
the change in the linear scale. Using 
load density as a guide for conveni- 
ence, the difference in length and 
this the difference in cost will change 
VLD. 
caution. It has been shown that eco- 
nomical circuit load varies as LD. 
So the number of feeders out of a 
given substation become fewer and 
shorter. For a substation located at 
the point of zero feeder length, the 
substation itself would then vary as 
VLD Since there would be fewer 
circuits at high densities the method 
would be erroneous over such a wide 


according to | There is one 
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range of load densities as 8 to 1. 
Starting with densities now in areas 
under consideration, load could 
double a couple of times without too 
much error since there is ordinarily 
a 1.5 or 2 to 1 gap between feeder or 
substation sizes. 

Underground construction — influ- 
ences the choice of substation size. 
Applied to high-voltage lines alone, 
it tends to favor larger substations 
and discourages smaller substations 
due to the extended mileage at a 
higher cost per mile. Applied to low- 
voltage lines alone, it tends to favor 
smaller substations because they save 
substantial mileage at a high cost per 
mile. Applied to both high-voltage 
and low-voltage lines, it still tends to 
favor small substations because the 
total low-voltage mileage on the large 
substations is so much greater than 
high-voltage mileage that the reduc- 
tion in low-voltage mileage gives a 
saving large enough to extend high- 
voltage lines, even if underground 
construction is used there also. In 
short, practices that increase high- 
voltage supply cost favor large sub- 
stations. And practices or conditions 
that increase low-voltage supply cost 
favor small provided 
these practices bear some relation to 
the length of circuit, Fig 12. For ex- 
ample, loops and duplicate feed or the 
condition of long narrow load areas 
that would necessitate long, low- 
voltage feeders favor smaller substa- 
tions as seen in Fig 13. 

But it is not enough to study sub- 
stations on a fixed load basis. They 
must be adapted to load growth so that 
expenditures can be made near the 
time and place where the load occurs. 
Thus high initial expenditure for an 
uncertain future saving is replaced by 
a certain saving in carrying charges. 
No long range commitments are made 
in advance of the load. It is possible 
for a design that has a higher ultimate 
cost, but is adaptable to load growth 
in increments, to be more economical 
over a period of years. It is decep- 
tive to gauge economy solely on the 
cost per kva of station ratings. The 
best gauge is cost per kva of load 
actually carried. Old practice has 
resulted in the cost per kva of load 


substations 


carried being as much as two or more 
times greater than cost per kva rated. 
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FIG 13—AREA SHAPE may or may not favor small substations. The LV cost @ favorable to 
small substations but the HV lines may offset this depending on the point of entry 


Loss evaluation is important to 
economic system design. The abso- 
lute minimum charge for loss energy 
is the full charge. It is more accurate 
to use a demand charge evaluated at 
an increment cost instead of total 
station cost. On large extensive sys- 
tem it is well to keep in mind that a 
kw of peak loss and a kwhr of energy 
loss appear as substantially higher 
values at the generating station. 
For this reason it may be desirable 
to have loss evaluations for different 
communities. In some instances, it is 
pertinent to remember that increment 
losses become twice average losses. 

Need for continued distribution 
system planning depends on continued 
load growth. If there were to be no 
substantial load growth in the future, 
there would be little need for dis- 
tribution system planning. Histori- 
cally, load has grown at a remarkably 
steady pace as is shown by Fig 14 for 
the country as a whole. The lower 
curve is a 30 year record of non-coin- 
cident peaks; the upper curve in- 
stalled capacity as reported by EEI. 

If a straight line is drawn arbi- 
trarily through points at 1916 and 
1946 and extended into the future an 
arresting picture is obtained that aids 
judgement regarding future expecta- 
tions. The slope of such a line on 
semi-log graph paper gives the geo- 
metric rate of load increase, in this 
Historically peak kw has 
doubled about every 11 years. 


case 6.5%. 
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FIG. 14—LOADS TREND is observable 
from curve of peaks and capacity from 
1916 to 1946. Line through 1916 and 1946 
shows growth doubled about every 11 years 


Will the load continue to grow at 
6.5% or will it be faster or slower? 
The first opinion is that a trend with 
30 years background can reasonably 
be expected to maintain nearly that 
rate for the next 11 years “doubling” 
period, when there is no indication 
that saturation is approaching. The 
rate of increase could very well drop 
from 6.5% to 6 or 5.5 or 5% per 
year. But even if it did, that means 
load will double in 12, 13 or 14 years. 
But there are good grounds for belief 
that the 6.5% rate of increase will be 
maintained in the years ahead. 
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SPRAY CREW of four men operate from light truck equipped 
with 200-gal tank, compressor and 800 ft of hose on reel. In rough 


terrain front end winch is useful to move stalled vehicle. Spray 
nozzle used is adjustable; can throw either 40-ft stream or mist 


Chemical Weed Killers Bring Better 
Right-Of-Way Maintenance 


Experience with chemical brush control on transmission line right of way 


brings reduction in accidents, more efficient control of vegetation at 


lower cost and better land use compared with manual cutting methods 


HE RECENT ADVENT of efficient 
b= “weed killing” chemicals or 

herbicides promises to revolution- 
ize both the methods and the eco- 
nomics of weed and brush control on 
transmission line rights-of-way. The 
new chemicals offer eradication in a 
period of two to three years at an 
annual cost per acre that is estimated 
to be only 60° of the cost of cutting 
on a 10-year basis. 

Gone with the weeds also. is the 
traditional high accident rate of 
brush cutting projects traceable to 
use of sharp tools. contact with poison 
plants, and whipping branches. 
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S. S. RUSSELL 
Monongahela Power Co 
Fairmont, W. Va. 


In 1947 and 1948 Monongahela 
Power Co has sprayed 1.600 acres of 
transmission right-of-way with weed- 
killing chemicals. During this period 
there were no personal-injury acci- 
dents to workmen doing this work. 
But in the same two years crews en- 


vaged in brush cutting had an acci- 


dent rate of two per $10,000 spent. 


Commercially available weed kill- 
ing compounds, compounds that have 
the most desirable characteristics are: 


2.1-D (dichlorophenoxvacetic acid) 
2.4.5- 

and Amate (amonium sulphamate). 
These materials are all available in 
handling 


T (trichlorophenoxyacetic acid) 


concentrates. — facilitating 
and permitting addition of oil or 
water carriers on the job. In all 
cases the addition of detergents ot 
wetting agents, to relieve surface ten- 
sion, give noticeably better results at 
low cost. The wetting agent used on 
the Monongahela system is Grasselli 
Spreader Sticker. The concentration 


used is } pint per LOO gal of spray so- 
lution. Its use. of course. is confined 


to contact sprays that do not include 
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a wetting agent in their formation. 
The following list of objectionable 
plant species. found in the mixed 
hardwood of the Appalachian region, 
is arranged in order of their suscepti- 
bility to treatment with 2,4-D. Species 
not listed, but existing, are consid- 
ered sufficiently rare to be of prac- 
tically no 


concern in maintaining 


rights-of-way : 


. Sumae Oak 
Hickory 
7. Hawthorn Il. Ash 

. Poison Ivy 12. Maple 


13. Briers 


l 5. Locust 9. 
2. Sassafras 6. Elder i0. 
3. Cherry 

4. Poplar 


There are other annual and bi- 
annual plants that should be eradi- 
cated in order to present a progres- 


But 


principally nuisance effect and never 


sive appearance. these have a 
grow high enough to be a hazard to 
the lines. Areas treated for two con- 
secutive years indicate that reseeding 
is discouraged and grasses can be ex- 
pected to crowd out a high proportion 


of the weed population. 
Technique of Brush Control 


There seems to be a definite rela- 
tion between the size of the plant and 
the amount of chemical required fo1 
If this is true the formu- 
lation of the spray solution is not im- 


eradication. 


portant as long as the required 
amount of active ingredient is de- 
posited on the leaf surface. 
Depending on the foliage surface 
area, an average of 200 gal of solu- 
tion was put down with a power spray 
rig in the first year of treatment; 130 
gal per acre the second year. In gen- 
eral enough solution is put down to 
wet all foliage without excessive run 
off. Dense 72-in. plants will require 
200 gal of power spray per acre to 
fulfill this condition. 
rain a pack-type spray rig is used 
with a 


In rough ter- 
more concentrated solution. 

Foliage spray is the most success- 
ful method of applying chemical weed 
killers. But any 
duces the herbicide to the plant cir- 


method that intro- 


culatory system—such as_ painting 


stubble, injection or application to 


the bark 


seems more or less effec- 


tive. This situation presents a peculiar 


problem in dispensing material along 
the path of overhead lines not en- 
countered along roads or railroads 
where machinery can be moved easily. 

Power spray of high volume low- 
concentration formulas is most eco- 


nomical and effective because there ts 
uniform 
there is ter- 


less volatization and most 


distribution. However 
rain over which it is not practical to 
Aircraft cannot be 
used due to the necessity of confin- 


move vehicles. 
ing the spray to the rights-of-way 
near ground level. In such 
pack spraying of low-volume, high 
concentration solution giving equiva- 
lent distribution have 
proven practical under average labor 


cases, 


chemical 
rates. For this purpose 4-gal pack 
sprays were used, The pack spray so- 
lution is ten times as concentrated as 
the power spray solution. Conse- 
quently only 20 gal per acre is re- 
quired the first year. 

In planning a chemical brush treat- 
ment program, the state of growth 
and age of vegetation above ground 
is important, Vegetation may be too 
small or too large to demonstrate 
The 


determining conditions in this re- 


maximum control effectiveness. 


spect are that there should be as much 
active foliage surface as possible, yet 
not enough to interfere with the move- 
ment of spray equipment or prevent 
reasonable uniformity of application. 
treatment of recently cut 
plants is ineffective because the solu- 


Foliage 


tion applied cannot be in adequate 
their 
is nothing to indicate that 


proportion to root systems. 
There 
height of vegetation is a handicap 
other than that it impedes vehicles, 
conceals seedlings and otherwise in- 
terferes with material distribution. 
In this region, one year’s growth is 
the best age for treatment. It has the 
advantage that where annual cutting 
has been the practice, it need not be 


repeated in the same year with spray. 
Cost Factors 


It is difficult to define the cost of 
chemical brush control without deter- 
mining wages, age of vegetation and 
All of these 


are variable factors. This technique 


accessibility of terrain. 


is too young for there to be any ex- 
tended-period costs. Projected esti- 
mates have been made which indicate 
that chemical treatment will be 60% 
as expensive as manual cutting on a 
10-year basis. Here again wage rates 
are a factor because, unlike cutting, 
an appreciable part of the cost of 
chemical treatment is material. 

The present cost of ready-to-use 
chemicals to cover an acre of uni- 
form one-year-old woody plants is 
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PROBLEM right-of-way before treatment 
(top) was mostly sumac, cherry and sassa- 
tras, 4 to 6 ft tall (note man’s head). TREAT- 
MENT (center) consisted of spraying with 
2 10% solution of 2,4-D in 1947 and again 
in 1948 with mixture of 2/10% 2,4-D and 
1/10% 2,4,5-T. RESULT (bottom) six weeks 
after 1948 treatment shows substantial re- 
duction in plant height and density. Some 
ash and hickory was only partially affected 


$15 for the initial treatment; $10 for 
the second treatment due to thinning 
out of vegetation and consequent re- 
duction in solution required for cov- 
erage. These chemical costs are based 
on a solution of ;3;% 2,4-D and #5 % 
2.4,.5-T. Retreatment will 
progressively less expensive depend- 
ing on the interval required to com- 
hat re-seeding. 


become 


(Continued on page 193) 
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FIG 1—BEFORE MODERNIZATION the Holtwood control room 
was on an open balcony projecting over the generating room floor 
Benchboard panels and the relay-meter board were back to back, 


FIG 2—AFTER MODERNIZATION control room is enclosed with 
transite panels. Tempered plate glass windows give clear view of 
generator room. Indirect fluorescent lighting and acoustic treatment 


with the latter under concrete arches in the wall. Overhead canopy 
had been installed previously so indirect lighting could be used 


An Old Style 


of ceiling and upper side walls, as well as an air conditioning system 
which controls temperature and humidity, improve working conditions 


Control Room 
Goes Modern 


Noise, heat and obsolete lighting on open balcony control room at 


Holtwood Hydro Station made working conditions uncomfortable and 


operation difficult. . 


Now enclosed, air-conditioned and _ relighted 


the control room rates with the best. ... Here’s how the job was done 


ODERN MATERIALS and equipment 
M can go a long way toward pro- 
viding comfortable 
conditions in older generating sta- 
tions. A case in point is the modern- 
ization of the control room at Holt- 
wood Hydro Station, built in 1910. 
Until it was recently enclosed, 
soundproofed, air conditioned and 
relighted, the balcony control room 


working 


above the generator room experi- 
enced summer temperatures of 110 F. 
In the winter with the generators shut 
down at night it was cold. Hum from 
the generators made telephoning dif- 
ficult; lighting was inadequate and 
obsolete. 

Today the open balcony has been 
enclosed in glass and transite. The 
inside wall and ceiling are acousti- 
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cally treated. Air conditioning holds 
summer temperatures to 85 F, win- 
ter to 75 and insures a change of air 
every two minutes. Indirect fluores- 
cent lighting gives 50 ft-c on desks, 
10 on benchboards and 30 on verti- 
cal control panels. 

How the modernization was car- 
ried out, in spite of difficulties, is told 
in paragraphs that follow. General 
arrangement of the control room bal- 
cony with respect to the generator 
room floor and adjacent galleries is 
shown in Fig | as it was before mod- 
ernization was begun. 


Ability of operators to survey the 
generator room at all times was one 
advantage of the open balcony. To 
keep this advantage and still enclose 
the balcony, continuous fixed-glass 
windows of 4-in. tempered plate glass 
were installed along the existing edge 
of the balcony. 

Location of relay-meter panel and 
benchboard with relation to the con- 
crete building arches in the wall of 
the generator room complicated en- 
closure on this side of the room. This 
problem was solved by using the 
benchboard itself as the wall, extend- 
ing the vertical panels to the ceiling. 
Such an arrangement, besides simpli- 
fying construction, eliminated most 
of the switchboard heat from the 
room, thus reducing the cooling load. 
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Ceiling space between benchboard 
and meter-relay board was left open 
to the generator room but covered 
with grating and screen to keep out 
falling objects. The resulting enclos- 
ure is approximately 11 ft high, 10 
ft 4 in. wide and 80 ft long. 


Removable Transite Panels 


Enclosure walls are transite with 


built-in. windows. The removable 


g-in. transite panels, or acoustic 
panels, were fastened by clips to light 
structural members of 20-gage steel, 
which in turn were connected to struc- 
tural steel framing on about 8-ft cen- 
ters. An advantage of this construc- 
tion, other than its fireproof qualities, 
is accessibility to concealed wiring, 
conduit, ete. The area above the win- 
dows and the entire ceiling is acous- 
tically treated. For this a metal per- 
forated pan is used, filled with a 1-in. 
fibre-glass blanket wrapped in fire- 
resistant paper. The exposed side is 
painted flat white. On the interior 
wall over the top of the vertical panel 
of the benchboard only acoustic tile 
This use of acoustic tile 
on the upper side-wall area also gave 


was used. 


a uniform reflection surface and max- 


imum efficiency from the indirect 
lighting system. The three side walls 
facing into the generat6r room and 
the ceiling were insulated with 4-in. 


rockwool batts. 
Walkway Over Control Room 


A roof deck of 13-in. me, | steel 
decking was installed over the ceiling 
for protection and to provide a walk- 
way and access to the air handling 
unit atop the enclosure. Access to the 
top of the enclosure is provided by a 
fixed, adjustable aluminum ladder 
normally stowed vertical against the 
General construction features 
illustrated in 


wall. 
described above are 
Fig. 2. 

The large expanse of. windows 
would appear to be ideal for the ap- 
plication of thermopane glass. But 
it was early decided that all glass 
should be shatter-proof to eliminate 
hazard to operators from breakage. 
To meet this requirement in thermo- 
pane using 4-in. plate glass would 
have cost approximately 400% more 
than single 4-in. plate glass. The re- 
duction in losses amounted to only 
about 20% with a 1.9-kw saving in 
heating capacity. The additional cost 
did not warrant use of thermopane. 
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FLUORESCENT LIGHTING is totally indirect; gives 50 ft-c on desks, 40 on benchboards 
and 30 on vertical control panels. Emergency d-c lighting, in troughs similar to those housing 
fluorescent lamps, provides adequate lighting for operation of the switchboard 


Clearance between the generator 
room crane and the air handling unit 
of the air conditioning system atop 
the structure limited control room 
height. This location of the air han- 
dling unit was more economical than 
the usual location adjacent to the 
Freon compressor. 

Another feature of the enclosure 
provides removable floor and roof 
sections at one end for admission of 
crane hook and slings when a power 
transformer is to be removed from 
its pocket below the enclosure. 

Alarm bells were installed in boxes 
behind the acoustic tile above the 
switchboard. So that the bells could 
be heard within the enclosure, the 
fibre-glass blanket was removed from 
the acoustic tile and the perforated 
metal plate of the tile used as a grille 
with good results. 


Air Conditioning System 


The air conditioning system is com- 
principal 
parts, namely, Freon compressor with 
condenser; duct system; and air han- 
dling unit consisting of fan, evapora- 
tor and filters. 

In summer the air conditioning 
system is designed to cool air from 
110 F dry bulb (entering) to 85 F 
dry bulb (room) and to maintain 
room relative humidity at 40-35%. 
During winter the system will heat 
air from 40 F dry bulb (entering) to 
75 F dry bulb (room). Make-up air 
is supplied at the rate of 400 cfm by 
means of a fresh air intake louver 


posed of three separate 
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located in the return duct at the air 
handiing unit. Complete air circula- 
tion is at the rate of one air change 
two minutes. All heating is 
done by means of electric heaters (12 
kw total) installed in the supply duct 
at the air handling unit. The refrig- 
eration load is 9.65 tons. The refrig- 
erant used is Freon-12. 


every 


Location of Air Handling Unit 


The Freon compressor for the sys- 
tem was located below the enclosure 
on the generator room floor under a 
concrete arch near the middle of the 
enclosure. The air handling unit on 
top of the enclosure is mounted on 
vibration isolators and the air duct is 
connected to it with flexible joints of 
heavy woven asbestos cloth. There is 
a drip pan under the evaporator al- 
though the entire unit is set in a wa- 
tertight 4-in. plate pan with drain 
connection. 

Ventilating diffusers were located 
in the center of the ceiling on ap- 
proximately 10-ft centers. These are 
divided in the middle. Half of them 
are connected to the supply duct and 
the other half to the return duct. 
The return air side of the diffuser was 
located adjacent to the benchboard 
so that moisture would not be blown 
out on the benchboard, should any 
condensation occur in the ducts. All 
supply and return ducts were insu- 
lated with l-in. thick fibre-glass in- 
sulation board. 

To reduce to a minimum objection- 
able by-products of control room 
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lighting. such as glare and shadows 
of various origin, it was felt that a 
uniform ceiling illumination of low 
brightness level had to be prov ided 
in combination with a high level of 
There 


were two possible ways of accom- 


general room illumination. 


plishing this: (1) By means of a 
luminous louvered ceiling or (2) by 
indirect lighting. In this application, 
the luminous louvered ceiling could 
not be used because of the limited 
ceiling height (11 ft). Therefore, by 
elimination, the choice was indirect 
lighting. To obtain the high level of 
illumination, fluorescent lighting was 
used. The problem then resolved it- 
self into finding space on the ceiling 
for fluorescent fixtures and d-c emer- 
gency fixtures as well as ventilating 
louvers. 


Diffusers Save Ceiling Space 


Since common ventilating diffusers 
were used for both supply and return 
air, enough ceiling space was saved 
to permit installation of indirect fluo- 
Accord- 


ingly four-tube, 40-w, complete in- 


rescent fixtures on each side. 


direct fixtures were used, installed in 
two continuous rows two feet below 
the ceiling. To provide d-c emer- 
gency lights. the Guth Co made a 
special indirect incandescent fixture 
to match the fluorescent indirect fix- 
tures. This consists of a 2-ft length 
of fluorescent indirect fixture trough 
in which is mounted two incandescent 
lamp sockets 180 deg 
These d- 


stalled at intervals of eight feet in 


from each 


other. fixtures were in- 


continuous rows of fluorescent fix- 
The d- 


times. In 


tures. lights burn at all 
to match the 4500 
deg white fluorescent lamps, 150-w 
day-light 


The arrangements and_ loca- 


orde1 
incandescent’ lamps are 
used. 
tions of lighting fixtures are shown 
in Fig 2. 

The calculated maintained illumi- 
nation at operator's desk level was 
53. ft-e. Actual 
tion is 50 ft-e. 
mination with emergency d-c lighting 


illumina- 
Actual measured illu- 


measured 


is 5 ft-c and is adequate for operation 
of the switchboard. 

The interior finish of the control 
the stand- 


room was selected from 


point of lighting. appearance and 
maintenance. The wall area below 
the glass windows was painted in an 
eve-rest green with a reflection factor 
of 50°°. The floor was covered with 
a marbleized gray rubber tile which 
has a reflection factor of approxi- 


mately 36. 


Illumination Level to be Increased 


The effect of the black 


switchboard panels is noticeable by 


( olored 


a comparison of the average illumi- 
SO ft-« 
ft-e on the sloping section of the 


nation of in the room to 40 


benchboard. The level of illumina- 
tion at the vertical face of meters on 
the vertical panels of the benchboard 
is very uniform, being 32 and 28 ft-c 
at the top and bottom of meters, re- 
The illumination 
would no doubt be increased 


level 
if the 
panels and instrument cases were 


spectively. 


light in color. It is planned to paint 
the board sometime in the future with 
opalescent silver gray lacquer or sim- 
ilar finish. Tests are now being con- 
ducted to determine color and best 
type of paint to use. 


A Tendency of Progress 


ODAY 


slowly into comparative obscurity. 


the commutator is sinking 


\ new race of dynamo mechanisms 
has grown up, commutatorless, of the 
original simplicity of the sine-wave 
current. It is a return to first prin- 
ciples, a going back to the current 
conditions that puzzled and appalled 
the early experimenters. and caused 
them to devise the rectifying sliding 
contact machine that has given such 
a world of trouble ever since. Who 
is there today who shall say that the 
direct current is the normal variety 
its claim at 
At best 
turning it into direct current was a 
makeshift 


days. because it was not then known 


or deny the alternating 


least to priority of origin? 


resorted to in the early 


how to utilize it in its original 
simplicity. Happily we are now learn- 
ing how. and the obvious and mul- 
tiple advantages of alternating cur- 


rent are beginning to be appreciated. 


114 


It is in this direction that one of 
the most evident tendencies of present 
progress is directed. The great light- 
ing stations are changing over from 
the complex Methods formerly in 
vogue, to the simple and satisfactory 
polyphase system of generation and 
supply. Long-distance power trans- 
mission is a commercial possibility 
only for the alternating current. The 
last stronghold of the direct current. 
the railway. is now being invaded by 
its rival, and before many more vears 
shall have passed the applications of 
direct current will be restricted to 
those used for which it alone is fit. 


Even the one advantage of the direct 
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current, long contended for, the pos- 
sibility of its use in connection with 
accumulators, is nullified by the ro- 
tary converter. 

There is no other tendency so con- 
spicuous as this. The substitution of 
alternating for direct-current methods 
is becoming more and more wide- 
spread. The great installations now 
under construction are practically all 
of the alternating type. In railway 
work cannot be far distant 


when the commutator motor will be 


the day 


regarded only as an evil memory. 
Even in telegraphy and telephony the 
alternating current is coming into 
use. Such, today, seems the most 
marked direction of advance in the 
electrical field, and no doubt ensuing 
vears will see the practical disappear- 
ance of much of the direct-current ap- 
paratus now used for many purposes. 
{n Editorial in ELecTRICAL Wor Lb 


January 1, 1898 
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CONTINUOUS ELECTRIC FURNACE with air-cooled transform- 
ers mounted on rack above. Furnace sectionalized for more flexible 


sintering operations also can handle products other than powdered 
metals. Three automatic controllers each operate an 18-kw section 


Short Transmission Improves 


Factory Load Handling 


Voltage step-up for 840-ft run and switched capaci- 


tors serve industrial load at economical outlay 


Y COMBINING a capacitor in- 
stallation with a 2.4-kv cable 


transmission 840 ft long, regula- 
tion of an intra-factory supply line 
was much improved. The Waterbury 
(Conn.) Companies recently installed 
a new electric furnace for sintering 
powdered metals. The furnace was 
located in the company’s Steele & 
Johnson building, which formerly 
had a separate electric supply and 
metering point. To get the benefit 
of combined metering it had been 
decided previously to connect the 
power load with that of the main 
plant. 

Before the furnace was purchased 
the load at S & J was 170 kva. Dis- 
tribution within this division was at 
240 v. To transmit this load from 
the substation serving the main plant 
at this voltage would have required 
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Industrial Power Engineer 
Connecticut Light & Power Co 
Waterbury, Conn 


six conductors of 500,000 CM, using 
1-in. conduit. Apart from the objec- 
tionable cost of this plan there were 
location handicaps for so heavy a 
line. The distance was not a straight 
run. but involved passing through 
several departments where mechani- 
cal obstructions were numerous and 
finally across a bridge over a stream 
separating the two plants. A_ study 
showed that by stepping up from 240 
v to 2.4 kv and down again. the cost 
of the joh could be cut about 50%. 

Two 100-kva 
therefore purchased for each end of 
this short transmission. 


transformers were 


By operat- 
ing these four in open delta. it was 
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possible to carry the 170-kva load. 
Two circuits, each of three No. 2 
copper conductors in cable, were pro- 
vided. The capacity of each pair of 
transformers at the ends of the cir- 
cuit run in open delta was 86.6% 
of 200 kva. or 173.2 kva. These 
transformers are provided with five 
2.5% taps above their rated 2.4 kv. 

This first installation also included 
30 kva in capacitors at the S & J 
division. These brought the power 
factor to about 88% from a previous 
80. To take care of variations in 
the load and voltage conditions, these 
capacitors are connected and discon- 
nected automatically by relays actuat- 
ad by current and voltage at the re- 
ceiving end of the line. The trans- 
former taps above the rating can 
he used at the sending end of the 
line to compensate for potential drop 
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300 kvo 


Five 25 % tops 


74 kw (00% power 
foctor-vaorying food 
of furnace and 
aseocrator 


(38 kv (Three (00-kva 


3 phose 


4 ke ro } 240 v 


$0 
a 2400+ 


transformers / 


30-kvo capocitor 
automotically 
switched 


Circuit 840 -ft, 3-phose 


breoner 


Main Piont 240-v 


Woterbury 3-phose /oad 
Compomes 


transmission cobla \ 


(36 kw 80% power 
factor (170 kva)- 
misc. foctory lood 


Steele E Johnson Bidg 





ONE-LINE DIAGRAM of transformer and short transmission line layout to serve branch of 
plant on basis of combined metering and use of capacitors with or without furnace load 





54-kw furnace ond 20-kw dissociotor 
i 


8 
> 
*~ 
. 
N 
N 
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72 2 rhva 


74-kw furnace ~ 
-—--- - ~~ 


VECTOR DIAGRAM showing load and power factor variations with and without capacitors, 
also with and without furnace and dissociator loading. Power factor increases from 80% to 
94.6% as non-inductive equipment goes into service. Savings from combined metering paid 
for the original installation (before the furnace was purchased) in less than two years 


by raising the line voltage. whereas 
compensating for line drop at the 
receiving end by using taps below 
the rating is the usual method where 
no similar voltage step-up is used. 

The sintering furnace has a power 
input of 54 kw and a rated temper- 
ature of 2.050 F. Sintering applies 
to heat treatment of parts pressed 
from metal powders so that these 
acquire cohesive strength under the 
influence of temperature and a pro- 
tective or reducing atmosphere. The 
temperature involved is below the 
melting point of the major constituent 
of the metal powder mix. although 
in Some cases minor constituents may 
be in the liquid phase at the sintering 
point, 

The furnace may also be used for 
products other than powdered metal. 
To maintain an even distribution of 
temperature throughout. three zones 
of control are used. Each of three 
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controllers operates an 18-kw section. 
Since conditions at the charging end 
require more heat than is needed after 
the material has reached the required 
temperature, this zonal arrangement 
makes possible the processing of a 
wide range of materials and at vari- 
ous operating speeds. thus aiding 
in engineering research. 

A continuous belt convevor. of 
chrome-nickel alloy. serves the fur- 
nace. One belt pulley. mounted on a 
movable carriage regulated by an 
air piston and constant air-pressure 
governor. maintains a steady tension 
on the convevor. A reversible-motor 
drive enables the operator to remove 
material from the charging end with- 
out waiting for it to travel through 
the furnace. 

The required hydrogen atmosphere 
for the installation is provided by 
an ammonia dissociator rated at 20 
kw. The ammonia is kept in a stor- 
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age room at normal temperature by 
a thermostatically controlled unit 
heater. This is necessary because the 
ammonia supply would be affected by 
ambient temperature, resulting in 
greatly reduced pressures in cold 
weather if the bottles were but partly 
filled. 

Protective measures include two 
temperature controiiers and other 
electrical safeguards. A pyrometer 
controller provides the correct tem- 
perature and a limiting controller 
prevents excessively high tempera- 
ture should the first device fail. A 
solenoid valve prevents hydrogen 
from being fed to the furnace while 
its temperature is under 1.200 F. This 
valve is operated by one of the fur- 
nace controllers. Low 
supply 


hydrogen 
pressure shuts it off and 
initiates an alarm signal. Restora- 
tion of correct pressure automatically 
restarts operation. 


Protection of Voltage Taps 


Furnace heating elements of silicon 
carbide.are fed from three separate 
furnace transformers which step the 
supply potential down from 240 v. 
These are aircooled and equipped 
with secondary voltage taps to com- 
pensate for reduction in cross-section 
and consequent increase in resistance 
as the heating elements age. To pre- 
vent damage to these transformers 
if an attempt be made to change taps 
under load, an interlock opens a 
contactor hefore a tap change can be 
accomplished. 

The company purchased one more 
100-kva transformer for each end of 
the line when the furnace was added. 
Chis closed the delta of the two banks, 
covering the 74-kva added load and 
leaving some spare capacity for 
future growth. Upon the addition of 
the furnace, however. the capacitors 
were not removed. hecause they still 
provided correction as required. even 
though the addition of the furnace 
load results in an over-all full-load 
power factor of 90%. Full load is 
not on constantly. however. due to 
the automatic controls. Without 
capacitors the power factor varies 
from 80 to 90%, and with them, 
from 90 to 94.6%. Total kva without 
capacitors varies from 170 to 234: 
with capacitors connected. it varies 
from 154.5 to 222 kva. Satisfactory 
voltage regulation also results as the 
capacitors operate automatically. 
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PLANNED LIGHTING MAINTENANCE... ... 


Light output-New lamp 


Light Loss 
Due to 


LAMP AGING 


Light output ot end of rated life 


Percent light output 





Hours life (thousands) 


LIGHT LOSS DUE TO LAMP AGING 


SIX MAJOR CAUSES OF LIGHT LOSS IN LIGHTING SYSTEMS 


Lamp Depreciation. 


Lamp Outages 


HE maintenance of lighting systems is necessary to keep 
T light loss ata minimum. Light loss is paid for at the same 

rate per footcandle as the useful light which reaches 
the working plane. Thus lighting maintenance becomes an 
important economic consideration in the operation of the 
nillions of artificial lighting installations now in use. 

Light loss can be caused by several factors. There are six 
causes, however, which are of primary importance and 
account for perhaps 90 percent of all depreciation of light 
output in a lighting system. These are the six principal 
factors which are considered by the illuminating engineer 
when designing a new lighting system, and by the mainte- 
nance engineer when planning a lighting maintenance pro- 
gram for an existing lighting installation. 

In planning a new lighting system the illuminating engineer 
takes into account the light loss from all factors. He may 


Percent light output 


—-—NUAhUDN@OO 
eooKCoo0oCoCoKoNd 


Hours of service (lamps burning) 
INCANDESCENT LAMPS 


... Low Voltage... .Low Reflection Surfaces 


Dirt and Dust 


do this on a rule-of-thumb basis, or he may carefully analyze 
and evaluate each factor. By putting an average value on 
each factor, he can design for “average” maintained levels 
of illumination. However, by putting a specific value on 
each factor, after careful analysis of the effect of that factor 
under specific conditions, known or assumed, the illuminat 
ing engineer can design his lighting system much more 
accurately and be assured of getting a desired specific light- 
ing result. 

In planning a maintenance program for an existing light- 
ing installation, the maintenance engineer. faces a different 
problem. By critical evaluation of the several factors which 
cause light loss, he can accurately determine the light loss 
which results from each factor under the existing operating 
conditions. With this information at hand, he is able to 
more accurately appraise each factor and the type of mainte- 


Percent light output _ 
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° 


Hours of service (lamps burning) 
FLUORESCENT LAMPS 


Light Output Variations Due to Lamp Depreciation Based on Group Replacements at End of Rated Life 
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LOW VOLTAGE DECREASES LIGHT OUTPUT 


nance program which is needed and can be easily justified. 

The accompanying charts and illustrations show the de 
tails and effects of the factors within each of the six major 
causes for light loss, and the cumulative effect of these light 
loss factors, which result in light o&tput depreciation rang 


AVERAGE RATED 
LIFE FOR FLUORESCENT LAMPS 


Burning 
Hours 
per Stort 


Type Lamp 


1$-watt T-8 G T-12 


20-watt T-12 


30-watt T-8 


40-wott T-12 


All Slimline Lamps 


40-watt T-12 
(Instant Start 


40-watt T-17 60-inch 
(Low Brightness 


100-watt T-17 
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Light Loss 
Due to 
LOW 
VOLTAGE 


ing from 30 to as much as 70 percent. As will be observed 
not all this light loss is preventable. However, under aver 
age conditions, a good maintenance program should prevent 
about half the light loss that 
installatiens. 


+ + 
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yecurs on existing lighting 
In the analysis given here a new lighting system is 
assumed, and the light output is considered to be 100 percent 
when the system is first turned on. That is, it is considered 
that all lamps are new, that rated voltage exists on an ade 
quately wired distribution system, that efficient 2/40-watt 
new fluorescent industrial reflectors are installed, that the 
ceiling and side wall painting 
naires, 


is new, that the lamps, lumi 
and ceiling and side wall surfaces are clean, and 
that all lamps are burning. Data are then given relating 
to each of the six light loss factors, which show the depreci 
ation in light output under varying operating conditions 
In order to complete the charts and show the cumulative 
light loss for all factors, a specific operating condition re 
lating to each factor has also been assumed. 

The first light loss factor considered is “Light Loss Due 
to Lamp Aging”. This factor is dependent upon the type 
of light source used, and the quality of the lamps. Light 
loss, due to depreciation of the lamps as they are used, is not 
preventable ; but maintenance of proper voltages, clean con- 
tacts, and general operating conditions will assure maximum 
light output during the life of the lamps. An analysis of 
the lumen depreciation curve for any type light source will 
indicate the economy of replacing lamps between 70 and 
100 percent of rated life. Lamps with short rated life must, 
of course, be replaced more frequently than lamps with 
longer rated life. Filament lamps having 1000-hour average 
life rating require replacement about four times as often 
as fluorescent lamps under average operating conditions 
However, the average light output for short life filament 
lamps is higher than the average light output for longer life 
fluorescent lamps 

The light loss value used in the “Lamp Aging” chart 
was the value at 70 percent of the rated life of fluorescent 
lamps. This light loss occurs solely due to lamp depreci 
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Light Loss 
Due to 
LUMINAIRE 


INEFFICIENCY 


ition and does not take into account other light depreciation 
herefore, in order to get the cumula- 


tive depreciation of all factors, the light loss due to each 


due to other factors 


tactor must also be added. 

tactor considered is “Light Loss 
Due to Low Voltage”. The light loss value obtained for 
the lamps at 70 percent rated life assumed that rated voltage 
Any drop in voltage due to over-loading of circuits 
or poor voltage regulation would cause a still further de- 
\ value of three percent voltage 
lrop was assumed, which is not unusual in actual practice. 
rhis three percent value applies to the light output of the 
lamps at 70 percent rated life, and should not be considered 


rhe second light loss 


existed 


preciation in light ouptut. 


is three percent of the initial light output of the lamps 
(except when all new lamps have been installed ) 

It is important that rated voltage be maintained on light 
ng systems for several reasons. Over-voltage will shorten 
the life of the lamps, especially filament lamps, and will 
cause over-heating of ballasts on fluorescent or mercury 
Under-voltage decreases the light output 
with all type light sources, and also causes unstable opera- 
ion of fluorescent and mercury vapor lamps. 

Phe third light loss factor considered is “Light Loss Due 
to Luminaire Inefficiency”. 
But some luminaires are considerably more efficient than 


vapor sy stems. 


\ll luminaires absorb light. 
thers. This factor is important when a lighting system 
s being designed, in that the engineer can select luminaires 
which have a high overall efficiency in lieu of less efficient 
units. 

In the light loss chart a light loss of 21 percent is used 
for the 2/40-watt industrial fluorescent reflectors, taken 
lirectly from a qualified test report on the luminaire. This 
ght loss value applies to the light output of the lamps after 
depreciation due to lamp aging and low voltage, and not 
to the initial light output of the lamps under rated voltage 
conditions, except when an analysis is being made under 
those conditions. 

Once a lighting system is installed with a specific type of 
luminaire, the light loss factor due to luminaire inefficiency 


( 
i 
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Temperatures Affect Fluorescent Lamp Efficiency 


s of value to the maintenance engineer primarily for two 
reasons. One is that he will require an overall efficiency 
test value on the existing luminaires when computing the 
light losses in the system, and the other is that he can use 
this factor to make comparison studies to determine how 
much more light would be obtained if the existing luminaires 
vere replaced with more efficient units. 

An important factor to watch for in fluorescent lumi- 
naires is the temperature of the air surrounding the lamps. 
Fluorescent lamps are affected by abnormal temperatures, 
and by strong air drafts. Luminaires should therefore be 
properly designed to shield the lamps from air drafts and 
also ventilated to prevent the lamps from getting too hot. 
hese lamps operate most efficiently when surrounding air 
temperatures range from 70 to 80 degrees F. 
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Two 40-Watt Lomps 














HE fourth light loss factor considered is “Light Loss in 
Room Surfaces”. In order to use this factor, it is neces- 








walls, and the Room Index of the room where the lighting is 
installed and under study. The Room Index is obtained from 
readily available Room Index tables, and reflection factors 
can be determined with light or brightness meters, or by 
comparison of the ceiling and wall surfaces with paint sam- 
ples on which the reflection values are known. These data 


























are then applied in a Coefficient of Utilization table for 
the luminaires proposed for or installed in the room. Co- 
efficient of Utilization tables are available in lighting hand- 
books, or from the manufacturers of lighting equipment 
covering the luminaires which they make 





























COMPARISON OF LAMP LIFE 


Based on Light Output of Million Lumen Hours 


Initial Average 
Lumens Lumens 


FILAMENT LAMPS 
200 watt PS-30 750 















Lamp Burnouts 
Per Million Lumen Hours 


Type Lamps 

































300 watt PS-35 1000 
500 watt PS-40 1000 
1000 watt PS-52 1000 






FLUORESCENT LAMPS 

40 watt T-12 3500 4000 
40 watt T-12 Daylight 4000 
85 watt T-17 3500 4500 
85 watt T-17 Daylight 4500 
MERCURY VAPOR LAMPS 

400 watt T-16 4000 16000 
3000 watt T-9'2 4000°*| 120000 
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106500 




















*Average 
** Average | 


fe based on 6 hours burning per start 





fe based on 5 burning hours per start 
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COEFFICIENT OF UTILIZATION 


CEILINGS and SIDE WALLS ABSORB LIGHT 


sary to know the reflection factor of the ceiling and side 


_.Planned Lighting 


Light Loss 
IN ROOM 
SURFACES 


In the “Light Loss in Room Surtaces” chart, the Room 
Index was arbitrarily chosen as “E”, and reflection factors 
were also arbitrarily chosen as 75 percent for the ceiling and 
50 percent for the side walls. These data were then applied 
to the Coefficient of Utilization table for the 2/40-watt 
fluorescent industrial unit having 21 percent light loss, the 
type units selected for consideration in this analysis. This 
Coefficient of Utilization table was taken from the Illuminat- 
ing Engineering Society’s Lighting Handbook. The table 
shows the coefficient of utilization to be .63, or 63 percent, 
for Room Index “E”, and for 75 percent ceiling and 50 
percent side walls. Since the overall efficiency of the 
luminaire is 79 percent, the light absorbed in the ceiling and 
side walls is the difference between these two values (.79 
minus .63 equals .16), or 16 percent. But since this value 
applies to the light output of the luminaire, 79 percent, the 
light absorption is 16 percent of the 79 percent light output 
oi the luminaire, or approximately 20 percent, which value 
was used in the chart. 

The coefficient of utilization for areas lighted with effi 
cient direct lighting reflectors is fairly high. By making 
this same analysis using other types of luminaires of the 
general diffuse or sem:-indirect type, and for less efficient 
ceilings and side walls, it can readily be seen that light loss 
in room surfaces is a major problem in lighting design and 
lighting maintenance. This fact stresses the need for using 
high reflection paint on the ceilings and side walls, and for 
keeping these surfaces clean. 

All surfaces in a room, including the floor and machinery, 
desks, furniture and furnishings, absorb light. The light 
utilization in a room can be improved by keeping all such 
surfaces clean, and by using light colored finishes through- 
out. The elimination of dark finishes on furniture, ma- 
chinery and other interior equipment also aids in providing 
a better brightness ratio in the line of vision and better 
seeing conditions. 

This accounts for the current trend in school lighting to 
lighter finishes for ceilings, side walls, dado and trim, floors, 
desks and chalkboards. The same principles apply in offices, 
stores and homes. 
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LIGHT DEPRECIATION 
DUE TO SIX LIGHT LOSS FACTORS 


Lomp Depreciation (End of Roted Life 
Incandescent 
Fluorescent 
Mercury vapor 


Voltage Circuit Depreciation 
With adequate wiring 
With poor wiring and 
overloading of circuits 


. Luminaire Light absorption 


Point Depreciation 
Walls, ceilings, f 
surfaces ail absorb 


Percent light output 


w 
3° 


rt and Oust Depreciatio 
One month cieanin 
Three month clean 


Six month cleaning intervals 


Light output -new lamps 
umulotive depreciated light oufput 


Cleaned when !amps burn out 


Lamp Outage Depreciation : LAMPS and REFLECTORS COLLECT DIRT and DUST 
Light Loss Due to DIRT and DUST 


Ts: fifth light loss factor considered is “Light Loss Due lighting equipment, and afterwards when the equipment 1s 
Cie? 


Ci 





1 


to Dirt and Dust”. Average depreciation due to this fac- clean. The lamps and luminaires should be washed and the 
tor is shown in the table “Light Depreciation Due to Six old lamps reinstalled in the luminaires before making the 
Light Loss Factors”. The values in this table range up to 30 second, or “after” set of readings. A rate of depreciation 
percent, but under severe atmospheric conditions and in due to dirt and dust collection can be established by making 
dirty locations the values can be much higher. In air condi- i series of three sets of readings, such as at the end of one, 
tioned areas the depreciation in light due to dirt and dust two and four months, or at the end of one, three and six 
will naturally be less. The maintenance engineer can deter- months. In the cumulative light loss analysis shown here 
mine this | loss factor for a specific lighting installation a light loss value of 25 percent was assumed, which is con- 
by making a few spot tests. The procedure is to make some sidered a conservative estimate for average conditions now 
ootcandle readings in an area before cleaning the lamps and found in actual practice. 


ILLUMINATION DATA ON LOUVERALL LIGHTING 
Based on Tests in on Experimental Office 


mT ae ae ee ee ee ee eco 


Efficiency of fici ; % 
Louver seaceeeal Average Coefficient |Brightness Footcandles 


Ceiling Footcandles in Terms of 
Transmission 





No louvers 
Plastic vinylite 19 % 


Etched aluminum 75.5 % 


White paint 
Black paint 
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Percent light output 


Light output-New lomp 
Light output (all tomps burning) =IOO%, 


-O 


Cumulative depreciated light output 


BURNED OUT LAMPS DECREASE ILLUMINATION 


HE sixth light loss factor considered is “I t Loss Due 


to Lamp Outages”. 

large lamp installations lamps are 
soon after they burn out, as each lamp in such installations 
lights a fairly large work are 
be tolerated. However 
naire installations, individual lamps burn out often and are 
not detected for some time. lor this reason outages 
fluorescent installations otten 


a aed 
normally replace 


ind lamp burt 


fluorescent multiple-lamp lu 


average as much as ten pet 
cent or more. 

In designing a new lighting system, the illuminating engi 
neer can and should take into account the six light loss 
factors and the economies suggested by st f each, 
during the design stage of the proposed lighting system. He 
can select light sources which provide high average light 
output throughout the life of the lamps. He can provide 
adequate wiring which will give rated voltage at the lamps 
under normal operating conditions. He can select lumin- 
aires which have a high overall efficiency. He can recom- 
mend paint colors and finishes for all interior surfaces which 
have a high light- ‘tance value. He can estimate dirt 
and dust conditions, and select lighting equipment with go 
maintenance features which will simplify the maintenance 

He can also recommend | } 


problem. 


10 20 30 40 


Initial light output of new lamp -100% 


| page <email o> 


Light output depreciation due to six factors- 70% 


Useful light 
; remaining 


“Lamp outages 
Dirt and dust 


Cumulative Light Loss Due to Six Factors 


In incandescent or mercury vapor 


Light Loss 
Due to 
LAMP 
OUTAGES 


ules which will keep lamp outages at a minimum and light 
ing intensities up. 

In planning the maintenance program for an existing 
lighting system, the maintenance engineer can also make 
use of the light loss factor studies. However, he is not 
always able to make changes which are indicated by the 
studies as being desirable, and which would prevent some 
of the light losses. But a thorough knowledge of the light 
losses which exist, and their exact causes, will be of inesti- 
mable value in setting up and having approved a sound and 
economical lighting maintenance program 

It is not intended to imply by this light loss analysis that 
indirect or semi-indirect lighting systems are not justified 


the work plane and its relation to 


Lighting intensity on 
itial light output expressed in percent efficiency 


it is only 
one of several criteria used to appraise a lighting system or 
But it is intended that this analysis 
the importance and value of planned 


lighting result. stress 
ighting maintenance 
and indicate the approximate effect each of the major light 
loss factors has upon the final efficiency of a lighting system. 
Careful study of each factor as it relates to a specific 
lighting system should reveal the type of maintenance re 
juired for that specific system, 
in he justified 


ind how much maintenance 


6 
° 


1 


UNE CONOMICAL 


@ 
° 


a 
°o 


REPLACEMENT 


LUMENS OUTPUT OF 
SURVIVORS IN PER CENT 


© 20 40 60 80 00 120, 
PER CENT OF RATED LIFE 
Source: [ES Lighting Honddoot 


Lamp Replacement Guide 
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TYPES OF MAINTENANCE EQUIPMENT 


(For Getting at Lighting Equipment 


Mounting Height 


Type Equipment 12 to] 18 to 
18 ft | 30 ft 


Catwalk or truss 


Crane, where available 


Crow’s-nest ladder 
Disconnecting hanger 


Portable maintenance platform 


| 
| >< |> =x |< ~< [>< 


F Relamping bridge 

" Stepladder - 
Straight ladder 
Telescoping platform, tower 








One-Man Maintenance Ladder Two-Man Portable Platform 


Lighting Maintenance Methods 


N order to maintain lighting systems efficiently it is nec 
essary that the lighting equipment be easily accessible 
The equipment manufacturers have done much in the 

design of their luminaires to make maintenance easy. The 
lighting engineer can also plan for easy maintevance when 
designing a new lighting system, by selecting equipment 
which has good maintenance features and by providing easy 
iccess to all lighting units. The maintenance engineer can 
ilso simplify the maintenance problem by equipping his 
department with the types of maintenance equipment | 
devices needed to do the job efficiently and with a minimum 

f time and effort. 

Too much emphasis cannot be placed on the role of the 
maintenance engineer in keeping the already installed light 
ing systems operating at top efficiency. It is his preroga- 
tive, and responsibility, to make a thorough analysis of the 

ghting system, or systems, under his jurisdiction along the 
lines suggested herein, and to report his findings to his 
management. The “Lighting Maintenance Check Chart” 
can be used as a guide in making such analyses and reports 
The conditions obtaining on each lighting system vary con- 
siderably. These varying conditions and their effect upon 
the final lighting result should all be studied and incorpo- 


Upright Scaffolds 


mS A 


<— Fluorescent Test Board, Work Bench and Special Tools 








LIGHTING MAINTENANCE CHECK CHART 


Lighting maintenance should be planned during the design and layout 





RT TL eR Su et es 





Maintenance ‘ 
Factor 









(A) Short 
Lamp.Life 


































(B) Low 
Voltage 




















(C) Lumineire 
Efficiency 










(D) Low 


Reflection 
Room 


be given to rewiring ow an adequate wiring basis 















Surfaces 





(E) Dirt 
and Dust 















(F) Lamp 
Outages 











| 


schedule for ail lighting equipment 


perenne 


Maintenonce required and methods of checking 
for trouble 


1. All lamps should be “dated’’ when installed. This can be 
done with a rubber stamp dater or grease pencil. The number 
of hours burned before lamps fail can be estimated, based on 
average hours burned per week. This will provide reliable data 
for comparison with manufacturer's ‘rated life’’ data 


2. If ‘lamp life’ records from actual use show short lamp 
life, checks of voltage impressed at socket or at ballast ter- 
minals should be made periodically over a period of a month 
and at different intervals during the day. Records should be 
kept of each voltage reading. Then, if the voltage readings 
are found to exceed the lamp voltage rating by more than 
three or four volts average, or to vary from ballast voltage 
ratings by more than five percent, corrective measures should 
be considered. For incandescent lamps, lamps having voltage 
ratings comparable to actual voltage conditions should be 
used. For fluorescent lamps, voltage regulators should be in- 
Stalled, or other steps taken to insure proper voltage at 
ballast termina's. For mercury lamps, transformer taps should 
be changed to meet the existing voltage conditions 

3. If short lamp life still exists after making voltage correc- 
tions, the lamp manufacturer should be consulted 


1. Make wee 





kly ch 
leads 


cks on voltage at sockets 
terminal and keep perpetual record 
tuations of voltage are indicated 
voltmeter should be used 

2. If ‘voltage records’’ indicate excessive low voltage or wide 
fluctuations, corrective measures as outlined in (A)-2 should 
be considered. If circuits are overloaded, consideration should 


If excessive fluc- 
a continuous recording 


1. In planning a new lighting system, luminaires should be 
selected which have a high overall light output for the type 
of lighting system involved 

2. In old lighting installations where the luminaires are al- 
ready installed, the luminaire efficiency should be determined 
as a matter of record, and compared with other luminaires of 
similar type. If the installed luminaires are highly inefficient, 
a cost analysis study should be made covering a new installa- 
tion of a suitable luminaire of higher efficiency, to determine 
if a new installation can be justified. 

1. Determine and record the reflection factor of the ceiling, 
side walls, floor and furniture or equipment. Checks should 
be made about twice yearly to determine the rate of deprecia- 
tion of the reflectance of these surfaces 


2. Using a ‘coefficient of utilization’ table for the type 
luminaires installed and the reflection factors which exist, a 
series of cost analysis studies should be made to determine 
if repainting in lighter finishes, or more frequent cleaning of 
all room surfaces, can be justified 


1. Determine the rate of depreciation of light due to col- 
lection of dirt and dust on the lamps and luminaires. This 
can be done by making accurate footcandle intensity readings 
both ‘before’ and ‘after’ cleaning the lamps and luminaires 
with soap and water in a specified area. Such readings should 
be made for different periods, such as after one week, two 
weeks, one month and three months. A “‘light loss’’ curve 
can then be plotted from the results of these tests. This curve 
will indicate the degree of atmospheric pollution which exists 
in this lighting installation, and aid in establishing a cleaning 


1. Check the number of lamp outages which occur each week, 
and keep a file record 
Lamp outages will be influenced by the method used for lamp 
replacements. If lamps are replaced as they burn out, a spot 
check of outages at any specific time will show no outages 
If lamps are group replaced, for example, at 70 percent of 
rated” life, the number of outages will increase rapidly as 
the 70 percent period is reached 


The question of “group” versus ‘individual’ lamp replace- 
ments should be studied carefully for each lighting installa- 
tion. Such studies should include all local conditions, such as 
size of the installation, ease of getting at the luminaires, ease 
of relamping the luminaire, degree of dirt and dust accumula- 
tion, cost of lamps used, local labor rates, and other similar 
pertinent considerations 








or at ballast 


'.,........ Planned Lightin 






























































g Maintenance 





Maintenance Men Clean, Repair and Relamp a Lighting System 


rated in these analyses. When an analysis indicates that 


idditional maintenance will result in improved lighting and 
seeing conditions, these facts should be included in thx 
report, and recommendations made covering a sound main 


tenance program. 

Key to a good maintenance program are records, as a 
study of the Check Chart at left will show 
needed on each light loss factor. 


Records a 
Such records will provic 
factual data on each factor under local conditions, and giv 
the 
system analysis and maintenance recommendations. Th« 


maintenance engineer a sound basis for his lighting 
setting up of a record file on each light loss factor is there 
fore the maintenance engineer’s first, and most important 
step in planning a lighting maintenance program 
Among the maintenance tools required by the lighting 
maintenance department, a portable voltmeter and a good 
illuminometer (or light meter) are highly essential. With 
out these it is impossible to obtain all the data required 





to make an accurate and intelligent light loss analysis, or 
to determine the results of a lighting maintenance program 
ufter it is put in operation. Other tools include test boards 
for testing fluorescent lamps, ballasts and starters, as well 
cleaning materials, ladders, portable platforms, etc., 
described previously. 

Realizing the importance of lighting maintenance, espe- 
cially since the introduction of fluorescent light sources, 
many electrical contractors have in recent vears set up a 
specialized lighting maintenance contract service. Through 
specialization, they are able to maintain lighting systems on 
an annual contract basis at a minimum cost to the owners 
and at less cost than can be expected by owners who do not 
have their own regular maintenance departments 

The illuminating engineer has an equally grave re 
sponsibility in planning the new lighting systems for homes, 
industry and commerce. It is his professional responsibility 
to consider the lighting maintenance problems when design- 
ing new lighting systems, and to inform his clients in detail 
regarding these considerations and findings. No Planned 
Lighting recommendation is complete without such an 
analysis, and specific recommendations covering a Planned 
Lighting Maintenance program. 


as 
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INSTRUMENT [RANSPORMERS 


5-KV for Outdoor Service 


Mount in any position 


to suit your convenience 


CONVENIENT MOUNTING 


These transformers are designed for convenience of mounting in any 
position—vertical, horizontal or inverted. This is mz ide possible by the 
sealed construction, and made easy by the versatile mounting bracket. 

The sealed construction also eliminates the breathing action which 
could bring in harmful moisture as the transformer changes temperature. A 
sheet steel case with all joints welded, plus synthetic rubber gaskets under 
the primary terminal bushings and the secondary terminal block, assures 
its remaining weather-proof In any position. 


How mounting in different positions is simplified— 


A. The bracket is easily detached and can be changed in 90-degree steps. 


B. Three one-inch conduit outlets on the secondary terminal compartment 
make connections easy from any direction. 


“ey 
a 
- = 


*Type JKA-3 
Current 


APPLICATION 


These transformers are designed for outdoor service and are suitable for operating meters, 
relays, and control devices. The potential transformer, Type JEA-3 is available in 
ratings 2400:120 volts and 4800:120 volts, 60 cycles. The current transformer, Type 
JKA-3 és available in all preferred primary current ratings, 10:5 amperes to 800-5 
amperes inclusive. Both types have insulation for a 60-KV, full wave impulse level. 
Your nearest G.E. representative will be glad to discuss Specific applications. See 
him today, or write for Bulletin GEC-409 (JKA-3), and/or GEC-448 (JEA-3). 
Apparatus Dept., General Electric Company, Schenect: ady SN: ¥. . 


GENERAL ELECTRIC 


604-2) 
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What’s new in street lighting 


These are important tools for your 1949 street-lighting program: They 
are the improvements which General Electric has introduced in light- 
ing equipment during the last 12 months. 

Although these developments have been previously announced, we 
suggest you review them again. If there are any that you want to 


know more about, please call or write us. 


REVOLUTIONARY LUMINAIRE WITH NEW LIGHT CONTROL 
The verti-lateral principle of light control which has 
proven so successful in reducing veiling glare has been 
extended to the new Form 109 luminaire, designed 
primarily for mercury lamps. Such features as high angle 
of maximum candlepower with unusually sharp cutoff, 
excellent shielding of light source, a large globe full of light, 
and near ideal rectangular distribution on the pavement 
combine to provide better and more comfortable seeing 
then ever betore achic iin mercury lighting. 


NEW INDIVIDUAL LUMINAIRE TURNS ITSELF ON AND OFF 
Here’s the way to control individual lamps on an isolated 
multiple street-lighting circuit. G-E Form 110 is a slip- 
fitter suspension-type luminaire that contains a built-in 
photoelectric control. No need for pilot circuits or separate 
control devices—relay turns light on and off according to 
natural light conditions. Operates between 1 and 6 foot 
candles and is practically unaffected by voltage variations 
between 105 and 130 volts. 


ADJUSTABLE SLIP-FITTER FOR EASIER INSTALLATION -This 
mproved and simplified slip-fitter hood eliminates sharp 
able bends, adds almost a foot to height of luminaires. 
Double-leveling screws permit simple adjustment for exact 
ight distribution and to correct for pole rake. Plain type 
for low-voltage series and multiple circuits. Porcelain- 
insulated, heat-resisting type available for luminaires 
using 6,000-lumen or larger series lamps. 
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signilicant 
developments 


SUBWAY-TYPE TRANSFORMER CUTS WEIGHT 30°%,—Use of a 
rolled-steel tank has cut the weight (without oil) of G.E.’s 
new Type RO constant-current subway transformer to 
two-thirds that of older designs. It is smaller and has 
recessed wiping sleeves to protect terminals. Current 
variation is within 1 per cent from short circuit to full 
load, regardless of normal fluctuation in primary voltage 
within plus or minus 5 per cent 


2 FAST CLEANERS FOR LIGHTING EQUIPMENT —Speedy and 
inexpensive, these new cleaners will not harm enamel, 
glass or Alzak* finish—are non-injurious to hands. Col 
mite 12B2 is a non-abrasive, non-corrosive compound 
that dissolves in water. It can be used on spun-sealed 
units or any fixture that can be cleaned by submerging. 
Coilonite UCOA is a new dry cleaner for fixtures that 
cannot be immersed—floodlights, bushings, open-type 
suburban reflectors, etc. 





MERCURY SERIES CIRCUIT RELAY CUTS TRANSFORMER COSTS 
45° —The Half-load relay solves the problem of starting 
mercury-vapor lamps on series circuits in cold weather. 
Saves approximately one-third the constant-current- 
transformer capacity otherwise needed for cold-weather 
starting of the newest mercury lamps. Operates with a 
standard controller to short out half the circuit after 
energizing. Lamps in the first half start and voltage across 
them drops to normal—then, relay operates controller and 
second half starts. 


CLAMP-BAND ASSEMBLY FOR REPLACEABLE GLASSWARE 
This unit approaches spun-sealed assemblies in keeping 
out bugs, dust, and moisture. A globe or refractor with a 
double bead is used with a lipped reflector that extends to 
the bottom of the lower bead. The clamp overlaps the lip 
in a tight joint and creates a trap between the beads for 
moisture 





GOOD STREET LIGHTING BUILDS GOOD WILL 
These are the latest of many developments which are on the way. For full information on any 
General Electric has pioneered to help you pro- item, call our nearest office or write to Apparatus 
vide better street lighting at lower cost. More Dept, General Electric Company, Schenectady 5, N.Y, 


GENERAL ELECTRIC 


452-84 
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HOW TO 


DESIGN 


e CONSTRUCT 


OPERATE*+ MAINTAIN 


LINE STRINGING BRAKE built by Portland General Electric to control tension and sag of 
conductor during stringing. Handwheel tightens bands on two 4-ft diam brake drums to hold 
required tension on conductor leaving 8-ft diam payout drum 


Brake Speeds Conductor Stringing 


J. U. LOHR 
General Line Foreman 
Portland General Electric 
Portland, Ore 


mW 

I O CONTROL SAG of heavy conduc- 
tors during stringing. Portland Gen- 
eral Electric has built a special string- 
ing brake. By its use any sag needed 
for span clearance during stringing 
can be maintained by adjusting con- 
ductor tension up to the ultimate 


This brake keeps the condu 


tor safely above hot circuits or other 


value. 


128 


hazards without the use of hammocks 
or special structures or the need for 
circuits, — It 


has cut stringing time for the 


spreading distribution 
com 
pany by 30-35%. 

Components of the stringing brake 
ive an &-ft diam payout drum, two 
1-ft diam braking drums. and a ten- 
sion-adjusting device. All are per- 


1-wheel 


trailer built to stand the heavy loads 


manently mounted on a 


imposed by large conductors. 
ACSR condue- 
tors on the payout drum are enough 


Two turns of heavy 


March 12, 


to give complete control without slip- 
ping. Three used for 
One 


wedge-shaped stationary guide keeps 


turns are 


smaller copper conductors. 
the conductor from riding the flange 
the drum. Another 
euide on the opposite side keeps the 


haul back line off the other flange. 


on the side of 


Dual or individual Adjustment 


The brake drums 
provide over 1,200 sq in. of braking 
surface. Both — brake 
tightened by a single handwheel as- 


two tin. wide 


bands are 


sembly. with provision for individual 
adjustment. Tension and sag in the 
conductor is closely controlled by ad- 
justing the handwheel as desired. At 
the moderate speeds used in string- 
ing, the brake bands will last indefi- 
nitely, 


A locking brake 


creepage during prolonged interrup- 


eliminates any 


lions in the stringing operation. 


Switch Designed for 
Watthour Meter Test 


L. C. ENGLISH 


Suprintendent of Meters and Installation 
Virginia Electric and Power Co 
Alexandria, Va. 


A rHERMAL SWITCH is being used in 
the control circuit on a time-run test 
board for watthour meters. It was in- 
stalled to by-pass the watthour meter 
contacts until these contacts are in a 
closed position, The control device is 
a development of VEPCo Meter De- 
partment personnel and can be relied 


upon 100°. of the time. 


Thermostat with Contacts Reversed 


The thermal switch is made from a 
thermostat used on a G9 demand 
meter and has the contacts reversed. 
lhe heating element is made from ap- 
proximately three inches of Nichrome 
wire from a range coil rated 120 v. 
OOO w. 
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¥* Nine G-E Type RF dis. 
connects rated 161 kv with 
three G-E Type FK-439 oil 
circuit breakers 


There's no need to worry about jammed or frozen switches when you use G-E 
Type RF disconnects. You get “easy operation’ because the new blade- 
actuating mechanism is of simplified construction and antifriction bearings are 
used on all main moving parts. Also, the “sequential operation” movement 
firmly forces and locks the blade in the contacts under all weather conditions. 

Silver-to-silver line-pressure contacts are used for all current-carrying duties. 
This means low contact losses and complete elimination of current-carrying 
braids. Controlled-contact pressure does away with unnecessary scoring, chew- 
ing and excessive wear on the silver contact surfaces. All these features mean 
better service and lower maintenance costs for you. 

See your G-E sales representative about the new RF disconnects for 7.5 to 
230-kv service. Write for bulletin GEA-4980. Apparatus Department, 
General Electric Company, Schenectady 5, New York. 


GENERAL @@ ELECTRIC 
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We are now 


...0f forced-cooled 


transformers 


like this 


About ten years ago, General Electric took 
the initiative in radically redesigning large 
power transformers by completely changing 
the cooling system—by using a con., ‘nation 
of forced oil and forced air with greatly in- 
creased velocities. 


This new type of transformer has made 
possible: 


o A first cost below that of comparably 
rated self-cooled or fan-cooled trans- 
formers. 


Reduced installation time and expense, 
because the smaller size and weight 
makes it possible to ship transformers 
of very large capacity with only the 
bushings removed, or even completely 
assembled. 


A more compact installation of trans- 
formers, because of their reduced size 
and because arresters, load ratio control 
and other auxiliaries can be mounted 
more compactly. 


We have now built or have on order more 
than 4 million kva of transformers with 


forced-oil-air cooling. The trend is definitely 
toward the use of this type of transformer, 
especially in units 50,000 KVA and above. 
For examp'e, we recently completed a 
110,000 kva transformer for an eastern 
utility com, u.y and two more are on order. 
Even larger transformers are in store, as 
three 145,000 kva transformers will be built 
for another electric utility. 


The economic advantages of forced-oil-air 
cooling in large power transformer are so 
pronounced that we believe you should in- 
vestigate them. Our Bulletin GEA-3934 gives 


some of the details. 


This type of cooling represents but one ex- 
ample of present-day accomplishments in 
large transformer design. You can continue 
to look to General Electric for leadership in 
power transformers. Apparatus Dept., Gen- 


eral Electric Company, Schenectady 5, N. Y. 
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Accompanying schematic diagram 
shows the connection of the thermal 
switch in the control circuit. Control 
relay (A) has an operating coil rated 
230 v, 60 cycles. The coil operates at 
approximately 220 vy with approxi- 
mately 20 v drop across transformer 
(C). To operate the control equip- 
ment for the time-run test board, push 
button (E) is depressed for approxi- 
mately 20 y drop across transformer 
(C) and heater (D) which requires 
little energy to actuate. The 
heater will cause the contact of ther- 
mal switch to close and this latter con- 
tact will by-pass the watthour meter 
contact (B). The thermal switch 
will remain closed until the contact in 
the watthour meter is in a closed posi- 


very 


tion. At this time there is no voltage 
drop across transformer (C) and the 
thermal switch will open. 

(B) 


mounted on the first pointer shaft of 


The cam and contact are 
the standard meter register. The cam 
is designed to allow the contact to 
open after a run of ten kwhr. 


3-wire watthour meters 


oadin: 
transformer 


/-ph 3-wire supply 


CONTROL CIRCUIT with thermal switch 


Transformer (C) is a radio filament 
transformer with a rating 120—5 v, 
6 amp. The time-run test may cover a 


Street Lighting from Three-Phase 


CHARLES E. WHITE 
formerly Engineer with Public Service of 
Indiana, Terre Haute, Ind 


A SCHEME has been developed for 
arranging street lighting circuits sim- 
iliar to a four-wire wye distribution 
line. This arrangement consists of 
three series circuits and a common 
neutral. Connections are shown in 
the accompanying sketch. 

Advantage of such a scheme is a 


greatly increased load on the existing 


Constant 


Constant - phase 
trons former 
three -phose 

installation 


Conductor added 


OD Existing lomps 


single-phase circuit and a further in- 
crease in lighting load in the area 
without having to make 
plans for recircuiting new controls 


extensive 


and other outlays. In addition less 
time is required in preparing a plan 
to go along with a major expansion. 

To examine a single-phase circuit 
for conversion to a wye system, the 
method illustrated can be used. It 
is necessary to trace around the cir- 
cuit one third of the lamps, add a 


conductor, make a connection to a 


current transformer 


Original single-phase circuit 


YW Additional lomps 


New three — phase wye circuit 


STREET LIGHTING circuit converted from a single-phase to a 3-phase wye arrangement 


132 


March 12, 


Mu/tiple- secondary 
potential transformer 
ratio fi} 


Transformer(C ) 


meter 
contact 


on time-run test boord for watthour meters 
period from 5 to 12 hr depending on 
the variac setting and the capacity of 
the meters under test. 


Wye Circuit 


supply neutral as shown, and replace 
the 
transformer with a three-phase unit. 


single-phase — constant-current 

The conversion method shows the 
possibility of increasing the numbet 
of lamps in an area to three times the 
original number, if three c-c trans- 
formers of the same capacity as the 
original are installed. Usually such a 
great increase in load does not occu! 
so that the three-phase installation 
can be planned with smaller trans- 
formers. Another possibility for ap- 
plying this connection is the making 
up of two three-phase circuits from 
three adjacent single-phase lines. 

In cases where no grounded neutral 
supply exists it is then necessary to 
install the neutral wire back to the 
regulator supply point. It would be 
possible to operate the system with- 
out any neutral return if the loading 
on the three phases could be kept 
Actually, with 
loads, the c-c 


balanced. unequal 
transformers operate 
with varying power factors making 
In view 
of the fact that the return current is 
virtually there should be no 


objection to using feeder or intercon- 


the neutral return necessary. 
zero, 
nected secondary neutrals where they 
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M oser-Glaser & Co., A.G.. well-known electrical 
manufacturing firm, Muttenz bei Basel, Switzerland, use Natvar 
100 Extruded Vinyl. Tubing to insulate and protect leads of their 
transformers. They know that it will meet operating tempera- 


ture requirements (approved for 105° C), and at the same time 
provide uniformly superior resistance to oil. 


This tubing is supplied through Micafil A.G., Zurich-Alstetten, 
Switzerland, Natvar agents for Switzerland, Austria. Bulgaria. 
Czechoslovakia, England, France, Germany, Greece, Holland. 


Hungary, Italy, Luxemburg, Rumania, Spain, Turkey and 
Yugoslavia. 


Prompt deliveries can be made either from a conveniently 
located wholesaler’s stock or direct from our own. Full Under- 
writers report on request. 


VARNISHED PRODUCTS 


CABLE ADDRESS 
NATVAR: RAHWAY, N. J. 


Ue * WOODBRIDGE NEW JERSEY 
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are available. Even under conditions 
of circuit trouble the current will not 
be greater than the 6.6 or 20-amp 
value that is generally used. 

The three-phase circuit seems to 
have its main usefulness in an area 
where the circuits are already built 


Lifting eye screwed into 
fop of shoft 


Shoft weight /9tons ~ 


Cribbing 


Woter inflow hose 


Cop plote screwed into bore of — 

short fitted with hose connections 
and stondpipe for outflow to force 
circulation of cooling water through 
short 


up and where the intensity of illumi- 
nation is to be increased. There is 
no economy noticeable in installed 
cost of such a circuit compared to 
three cascaded single-phase circuits 
and where a neutral must be installed 
the cost will usually run higher. 


Top of outflow standpipe 
in bore of shaft 


Shoft clearance over rotor 
with shaft removed 


Generator 
floor level 


m— Rotor weight 60 tons 
heated by 120 1,250- 
wort strip heaters on 
periphery 


Station transformer 
uatanking pit to give 
headroom 16 depth 


Outflow hose 


ROTOR and shoft unit suspended vertically for shaft removal. Heat for expansion of rotor is 
supplied by 120 strip heaters around its periphery. Accurate electrical control of temperature 
and amount of heat assures minimum overheating, easiest possible removal 


Strip Heaters Simplify Shaft Removal 


R. T. ENLOE 
Division Supt 
Southern California Edison Co 


V ERTICAL SUSPENSION of a large 
rotor by its shrink-fitted shaft is the 
simplest method for shaft removal 
vet devised by Southern California 
Edison Co. Weight of the rotor sup- 
plies the force necessary to break the 
fit after temperature gradient neces- 
sary for separation has been estab- 
lished. Heat is supplied by electric 
strip heaters in contact with the peri- 
phery of the rotor. 

A recent application proving the 
speed, simplicity and economy of the 
method involved the replacement of a 
cracked 28-in. diam shaft in a 60-ton 
rotor. The shaft and rotor were part 


134 


« 


of a 28.000-kw horizontal hydro gen- 
erator in one of several integrated 
hydro plants. Dispatch and depend- 
ability in completing the job were of 
utmost importance, to keep outage 
time to an absolute minimum. 

The rotor 


vertically in the power plant trans- 


and shaft unit was set 
former pit to obtain necessary head- 
room. To heat the rotor six strip 
heaters. each rated at 1,250 w, 110 v, 
were placed in each of the 20 pole 
dovetails and supplied from the spare 
exciter in the station. Insulation of 
the rotor for heating was made as 
complete as practically possible on all 
sides, top and bottom. 

The rotor was placed on cribbing 
so that the shaft would be extracted 


vertically from it. By lifting the shaft- 


March 12, 


Where street lighting circuits are ex- 
tended into new areas, a few lamps 
at a time, it appears better to use the 
series loop, until point is 
reached where circuits can be com- 
bined to realize the advantages of the 
three-phase installation. 


some 


rotor unit from the cribbing while 
the heating was in progress, the rotor 
weight of approximately 60 
applied the removing force. Cooling 
water was supplied to the bore of the 
shaft at the bottom and exhausted 
back through the bottom by means 


tons 


of an overflow pipe extending the full 
length of the shaft from the bottom 
to the top. Temperatures were mea- 
sured by thermometers located on the 
shaft 

Advantages of the method include: 


and _ rotor. 

1. Alignment precaution for re- 
moval and replacement work is at a 
minimum. With rotor leveled accu- 
rately on the cribbing, the rotor-shaft 
unit is self-aligning during extration. 

2. Minimum heat losses facilitate 
the job. The heating process is con- 
tinuous during shaft removal and re- 
placement. Excessive temperatures 
are avoided as losses are minimized 
by insulation and the continuous ap- 
plication of heat. 

3. Control of heating and tempera- 
tures is positive and sensitive. Volt- 
age regulation of the exciter provides 
good regulation and accurate mea- 
surement of power. 

4. Economy of labor in set-up and 
during operation are quite evident. 
Heating of the rotor is controlled by 
one man who regulates exciter volt- 
age and takes temperature readings. 
Removal of the shaft is likewise 
accomplished simply by the crane 
lifting the rotor-shaft unit 
about 4 in. off the cribbing at a time 
when the temperature gradient ap- 
pears sufficient for elimination of the 
He waits for the 
sound of the rotor settling on the 
cribbing and then pulls the shaft out 
of the rotor bore. 

5. Minimum rotor temperature for 
elimination of interference fit is all 
that is required to effect shaft re- 
moval. With force of the rotor in con- 
tinuous application, a minimum of 
heat losses and continuous applica- 
tion of heat, the lowest rotor tempera- 
ture effecting the necessary expansion 
is all that is required. 


man 


interference value. 
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? MOLONEY 


7 POWER 


Bureau of Reclamation Photos 


Like thousands of other Moloney Power Trans- 
formers, these 10,000 Kva water-cooled units are 
doing a good job 24 hours a day. Twelve of them 
are used at this hydro-electric plant to step up 
generator voltage to suitable transmission voltages. 


A thirteenth is used as a spare. 


Nine of the transformers are rated 6800 to 92955/ 
161000Y volts. The other four are similarly rated 
but have an additional 39840/69000Y volt winding 
of 10,000 Kva capacity, permitting a selection or 
combination of transmission voltages. 

These transformers have been providing depend- 
able service since 1943 and, based on past records 
of numerous other Moloney installations, will 
continue to do so for many more years. The 
dependability of well-designed, well-built trans- 


formers is yours when you specify Moioney. 


MOLONEY ELECTRIC COMPANY 


TRANSFORMERS EXCLUSIVELY SINCE 1896 Poopasing to connect Sumas tue eqeautiee, 
SAINT LOUIS 20, MISSOUR! 
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ENGINEERING REFERENCE SHEET 


No. 49-11 


Safe Disposal of Used Fluorescent Lamps 


BeLow is the complete text of a 
memorandum on the precautions to 
be observed in the breaking up and 
disposal of fluorescent lamps. The 
memorandum is distributed by the 
Saranac Laboratory. Saranac Lake. 
N. Y., and is sponsored by the Medi- 
cal Advisory Beryl- 
lium, whose chairman is J. G. Town 


Committee on 


Service. Although, as the memoran- 
dum states, a hazard exists, it should 
be remembered that many millions 
of fluorescent lamps have been pro- 
duced and that the number of cases 
of chronic wound injuries from beryl- 
lium contact have been infinitesimal 
i such 


ed 
in comparison. — Primarily 


chronic conditions have been the re- 


Also, such local skin 
conditions can be cured by competent 
fact, 
cent lamps. like electricity, gas. me 


original injury. 


medical attention. In fluores- 
chanical devices, and other common 
utilities, are harmless in proper use 
and handling. It is negligence and 
carelessness during the disposal of 


fluorescent lamps that creates a dan 


U2: 


M. D., Public Health 


1. Fluorescent lamps are coated on the inside 
with a fluorescent powder called a phosphor. 
The but the phosphor 
usually contains beryllium in amounts ranging 


composition varies. 
from a fraction of a percent to approximately 
4 percent. The lamps also contain small amounts 
of mercury. While it is not believed that the 
oceasional breaking up of old lamps will create 
any hazard, circumstances may exist among the 
large users of fluorescent lamps in which the 
breaking up and disposal of used lamps requires 
The 


likelihood of illness from this cause is remote. 


a number of hours of continuous work. 


but as a matter of good practice and for reasons 


given below. certain precautions are recom- 


mended. If particles of broken glass carrying 
phosphor powders get under the skin during the 
breaking of lamps. the phosphors will delay the 
healing of wounds and may 


inflammation. 


lead to chronic 


These recommendations, accord- 
ingly, are designed to reduce unnecessary ex- 
posure to phosphor dust and to prevent injury 
from broken glass with entry of phosphors 
beneath the skin. In connection with the latter, 
it is recommended that all used lamps be broken 
before disposal to prevent improper use or in- 
jury of children who may break them in play. 
In no instance should attempts be made to 
salvage or reclaim the used phosphor from 
lamps. made to 
two general situations. In both. full protective 


goggles should be worn and the operations car- 


Recommendations are cover 


ried out in such fashion or with such protection 
as to prevent the possibility of injury from fly- 
ing glass. 

Situation 1. This covers the breaking of a 
smal] number of fluorescent lamps daily or in- 
termittently during which there is exposure 
for a matter of minutes only: 


sult of inadequate treatment of the 


gerous svstemi 


a. Break all tubes out of doors in a waste 
disposal area or in a waste container. 

b. Avoid breathing dust and vapors that 
may evolve. 

Situation 2. This will cover the breaking of 
large numbers of fluorescent lamps. either in- 
termittently or regularly, where hours may be 
occupied in the operation. 

a. Break lamps out of doors in waste dis- 
ventilated 
the breakage is 
within the waste container. 


avoid 
done 


hood. To 
best 


posal area or in 
unnecessary dust. 


b. The operator should be supplied with. 
and required to wear, a respirator approved 
by the United States Bureau of Mines for toxic 
dusts. 

c. Ultimate disposal of the broken lamps 
should be such that the public and others will 
not be unduly exposed to powders. In situations 
where it is necessary to break the lamps within 
buildings, it should be done in an isolated room 
and in a hood, so as to minimize escape of dusts. 
Sufficient exhaust ventilation should be supplied 
to the hood to provide an air intake of at least 
125 linear feet per minute at the breathing level. 
2. It is recommended that broken lamps not be 
disposed of in an incinerator. but either be 
thrown in water or in a dump where they are 
not likely to be disturbed with evolution of dust. 


3. Significant amounts of mercury vapor may 
be found in the air during the breaking up of 
fluorescent lamps. In situations where there is 
frequent or continuous exposure, measurements 
should be made of the amounts of mercury 
vapor in the air during the operation. If high 
levels are found, protection should be provided 
for the operator. 
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you can 6€ SURE.. i irs 


Westinghouse 


Get fast, reliable relay protection “built in” 

' your circuit breakers with Westinghouse linear 
coupler transformers. Installed in the same way 
as bushing-type current transformers, they pro- 
vide straight-line characteristics, since there is 
no iron in the magnetic circuit. Accurate relay 
settings and performance may be calculated 
readily by means of a few simple equations. 
Linear coupler transformers give you com- 
plete reliability at low cost . . . with no addi- 
tional space requirements. They are applicable 
to all Westinghouse outdoor oil circuit breakers. 
Bushing (Type BLC) and separately mounted 
(Type LC) linear coupler transformers may be 
used in conjunction with linear coupler relays 
for the protection of a single bus to reliably 
differentiate between internal and external faults. 
For complete information on linear coupler 
transformers, call your nearby Westinghouse 
office. Westinghouse Electric Corporation, P.O. 
Box 868, Pittsburgh 30, Pennsylvania. J-60696 


Ce 5 


For complete information on Westinghouse 
power circuit breakers ask for B-3686 {up 
to 69 kv} or B-4012 {115 kv and above}. 
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ENGINEERING REFERENCE SHEET 


NO. 49-12 


A Guide for Grounding 
Distribution Equipment 


List of equipment on primary circuits, installation of ground rods, use of 
ground testing meters and report form are included. Based on construc- 
tion standards of Consolidated Gas Light and Power Co of Baltimore, Md. 


Ground Rods and Tests 


Instructions governing the installation of ground rods and the 
use of ground testing meters follow 

1. Ground resistance of each equipment ground should be 
reduced to 25 ohms or less by installing additional rods and by 
salting, or both. All ground rods at the same general location 
should be tied together. 

2. The 15-ft rods or sectional type rods can be used in place 
of the usual 8-ft rod where lox 
longer red practicable 

3. Only 8-ft and 15-ft rods should be salted. 
f salt to longer rods is not effective. 

4. There should be a minimum distance of 6 ft 
jacent ground rods 

5. Do 
a tree, on paved surfaces, in pastures, on lawns, in the v 


flowers or shrubs, underground cable 


al conditions make the use of a 
The application 


between ad 


not salt anv reds which are located under the spread o 
inity of 
connections, water pipes, 
gas pipes or wells 

6. Do not install additior 
paved alleys 


7. No more than four rods should be installed at any one loca- 


8. When you are in doubt about the 
rods or salting, refer to the off 

9. Ground resistance should neasured with an ohmmeter 

10. Enter all meter readings on the form provided for that 
purpose and turn in that sheet with the o A copy 
of this form properly filled out is shown 


advisability of installing 


ther job papers 


Equipment to be Grounded 


A vist of the various pleces of equipment which require a ground 


re is given below. Purpose of this list specify wher 


grounds are to be used 


A Ground cases on the following equipment: 


All transformers connected to 13 kv or higher voltage 


All transformers which are placed on the ground or « 


forms 
Transformers used for buckin 
Regulators 
Constant Current Transformers 
Street Light Circuit Transformers 
Current Transformers 
Novalux Controllers 
Capacitors 
Primary Metering Units 
B Other grounds to be made 
All lightning arresters and expulsion protector tubes 


Any trade names and manufacturer's catalog numbers used in identifying items 
or materials are for descriptive purposes only, and equivalen 


f arlicles. produced 
by other firms are acceptable 





Installed By btn kee. 
Scckesiaemetesinniiaiimatninhanatia amma 


cenvrerceoore 


GROUNDING DATA 


bute LTS | Sect. 4N Laz W.3 Pole 
Location -@eosaice Rao, S™ Poe WOr hinge La 


Soil 


(e-10)-8b- a8 Clock Diet. Bape 


| 


oate site TR } co 0 
212-45 | /0KW14875/ 


+ 


SKETCH (Show Pole, Roads and Location of All Ground Rods.) 


CAUTION: Bo not salt rods under the spread of a tree or in the 
vicinity of shrubs, U. G. connections, water pipes or 


on tawns. Do not install additional rods on lawns. 

— - Pama 2 
| ] 

OR(GTPAL GROUND ROD | site _ 

| etrone arres 

INSTALLATION aoe SALT ING Salt ine 


[trove Roto. Ss /_ | BY? | GO | 60 
8’" | 50 | 40 
6" | 30, 25 


CROUND RESISTANCE 


+ 
+ - - — + + 


Reseemnesmncnee + 4 


Sete /2>32 ne 





verhead neutral at the f underground 


feeders from stations. 


four-ky « terminal po 


Switch bases and operating handles on air break switches and 
interlocked disconnect switches connected to 13-kv or higher 


volt | 
tage iines 


Operating rods on interlocked 4-ky oil switches 
Steel beams on all platforms, If it is practicable, a separate 
ground connection should be established between the steel 
beams and the ground rod systems at each end 
torm 


f the plat 
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Cable pulled from conduit 


AFTER 11 YEARS 


-»» Reinstalled and back in use! 


STRANDED PLAIN COPPER CONDUCTOR 


ee ae 


FELTED ASBESTOS 


VARNISHED CAMBRIC 


; 


FELTED ASBESTOS 


| i. 
% 
° 
> 
z 
o 
4 


ASBESTOS BRAID 


J 
ff 


A major midwestern electric utility had occasion to relocate a conduit run 
in January, 1946. 


This run had been wired with ROCKBESTOS A.V.C. cable in June, 1934. 
The installation was located in damper control circuits around the boiler, 
where the summer ambient is around 135°F. 


When the wire was pulled out in order to relocate the conduit to accommo- 
date equipment changes, the insulation was in excellent condition . .. after 
more than 11 years of dependable service under severe conditions. 


After the conduit was relocated, the same ROCKBESTOS A.V.C. cables 


were pulled back i 
Order ROCKBESTOS A.V.C. by name. Install it. Then confidently forget it! 
ROCKBESTOS PRODUCTS CORPORATION, NEW HAVEN 4, CONN. 


NEW YORK CLEVELAND DETROIT CHICAGO 
PITTSBURGH ST. LOUIS LOS ANGELES OAKLAND, CAI 


aw WIRES and CABLES by 


“~ ROCKBESTOS 


-+--dare to be better 
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Table Built to Store, 





TABLE was built for storage and cutting of gasket material. It has a drying rack and 
punching block at rear and end respectively. Top of table measures 36 x 54 in 


A TABLE. as illustrated. is being 
used for the storage pf gasket mate- 
rial. especially odd pieces. In addi- 
tion it provides a place on which to 
cut gaskets. 

Located in the repair shop, the 
table was constructed of sheet iron 
and light angles but may be made of 


ALFRED WESSEL 

Substation Foreman 

The Ohio Power Co 
Lima, Ohio 


most any material available. The top 
measures 36 x 54 in. and is 38 in. 
above the floor. Shelves are 4} in. 








Cut and Dry Gasket Material 


Bock of table 
Rods side in and out of 


Goshet orying rock 


L_.-PPIIPL_IP_FIEI OOOO 


616 "hordwood ey Plan 


l SA 


| 

| 
sans 
Block for cutting bolt holes in gaskets 
with be/t punch 


DRYING RACK (top) is formed by rods in- 
serted in pipe attached on rear of table. 
Punching block (bottom) is mounted at end 
of table and extends to floor 


apart. A piece of 2-in. plywood, the 
same size as the table top, serves as 
the gasket cutting board. 

lo facilitate the drying of gaskets 
and to aid in the ¢ utting of bolt holes 
in gaskets with belt punches, two 
accessories are used: (1) A drying 
rack attached to the back of the table: 
and (2) a punching block having one 
end on the floor and mounted at one 
end of the table. 


Circular Charts Filed in Modified Phonograph Record Rack 


F. E. HORNBECK 
Results Engineer 
Cabin Creek Plant 
Appalachian Electric Power Co 
Cabin Creek, W. Va 


A FILING RACK capable of holding 
ten groups of 10 to 12 circular charts 
is an aid in compiling the various 
operating reports at Cabin Creek 
Plant. Instrument charts are changed 
at midnight by the plant operators 
and then collected by the shift super- 
visor shortly thereafter. These charts 
are left at a central location to be 
picked up by a member of the Results 
Department the following morning 
Approximately 100 to 120 circular 


charts are used daily and since these 





140 


charts. as received by the Results De 
partment, are not arranged in any 
particular order, it is advantageous 
to have them sorted into groups cor- 
responding to the particular boiler. 
turbogenerator. etc.. with which thes 
are associated. By sorting the charts 
these advantages are obtained: 

1. Charts are readily located as 
needed. for compilation of the operat 
ing report. 

2. Any request to inspect the opel 
ating charts pertaining to some par- 
ticular piece of equipment can be 
granted quickly with a minimum of 
effort. 

Some method was needed to keep 
the various groups of circular charts 
separated. The ordinary phonograph 





Spread wire aviders fo form 
comportment for chart groups 


XS 


No.82 No.W No 92 No 1 
boiler boiler boiler bower boiler room 
Rubber protection shoe prevents 
scratching of surface of desk 





FILING RACK is a standard phonograph 
record rack modified by distorting vertical 
dividers to form V-shaped compartments for 
holding circular charts 


record rack which holds 40 to 50 
records and retails for approximately 
53 was found to be ideal for this job 
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eThis job could be done easier 
and quicker—but not better! O-B switch 
and bus insulator units are held rigidly 
in assembly jigs; their metal parts accu- 
rately aligned and oriented; spacings 
between flange surfaces maintained ex- 
actly. In this condition, the assembly ce- 
ment takes its initial ‘‘set’’ and, when the 
insulators are safe to handle, further 
seasoning of the cement is done under 
steam. It's a lot of trouble, but it’s better 
to have it here than in service. 

What's the result? O-B switch and bus 
units fit the close tolerances of appara- 
tus. Their cement joints provide the 
strength to meet mechanical require- 
ments and, what is much more important, 
continue to meet them long after other 
insulators assembled with poor cements 
or poor techniques have failed. It is this 
manufacturing care that accounts for 
the 30-year-and-more records of O-B. 

And, to these accurate mechanical 
characteristics, you can add specific 
“electrical tolerances” by including BIL 
( Basic Impulse Insulation Level) for O-B 
switch and bus insulators in your pur- 
chasing standards. 


Mansfield, Ohio, U.S. A. 





This Boy” Does 


a Man’s Work 


“Don't send a boy to do a man’s work,’ 
goes the old saying, but when you can get 
a good, strong man at boy’s wages, you've 


got something 


This is the story of O-B insulating spools. 
A two-inch O-B spool will do more—has both 
higher mechanical and dielectric strength 
than many widely used three-inch spools. It 
will not puncture; will not absorb moisture; 
will not show the weaknesses inherent in the 
commen class of spool. Why? Because O-B 
uses the finest grade wet process electrical 
porcelain. This isn’t common. That's the rea 
son for the big difference 


Possibly, construction standards may not 


permit substitution of two-inch for three-inch 
spools, although a saving of one-third can 
make this very attractive to consider. Size 
for-size, however, you pay no premium for 
O-B wet process electrical porcelain spools 
and, without any more outlay, you are as- 
sured of much higher electrical and me 


chanical values—much greater safety! 


Another thing—you can buy these O-B 
spools ‘‘off the shelf.’ The Graybar Electric 
Company is prepared to make deliveries at 
the lowest price direct to any stocking point 
on your system, or you may pick them up 
at the Graybar warehouse door. O-B’s are 
not only the best spool you can get, they are 


the easiest to get! 





... and Throw in a Bonus of 
Better Public Relations 


When you dispense with tie wires on a 
pintype insulator, what do you save? *Time 

a few turns with a wrench are far quicker 
than the process of serving a conventional 
tie. *Trouble—loosened ties cause cable 
wear and radio noise, but you prevent this 
by a positive mechanical connection. * Main 
tenance expense—it’'s easy to work O-B 
Clamptop insulators with hot line tools. 

Finally—you save several feet of copper 
wire at each insulator. All these savings re 
sult from using O-B Clamptop pintypes that 
provide a positive clamp connection to re 


place the ordinary tie wire 


Clamptops are inherently the most quiet 


insulators in the O-B line due to the sus 


tained tight contact with the conductor, the 
absence of sharply terminated tie wires, 
plus the fact that the charged clamp support 
casting terminates within the porcelain and 
thus prevents over-stress of air at normal 


operating voltages. 


O-B Clamptops save costly pole-top time, 
cut construction costs, simplify hot line work, 
and offer the means to improve public rela- 
tions by the reduction of radio interference. 
Investigate this advanced pintype design 


for your future construction. 


Mansfield, Ohio, U.S. A. 





How to Make More Than 400% on a Good Investment 


fany power comy their own 
investigations into the possible savings through 
the use of O-B Cooline hardware. This 


evidence backs this statement: You will 


f 


400 per cent or more on your 
investment 
been found that most Cooline hardware 
installc s will pay back their entire cost 
conserved power in three to four years. Call 
five for safety. When the line reaches an age 
years, the iw will have returned 
more. All the time, it 
will have given better protection to the conductor 
It's one of the few items you can buy for a trans 


line that is actually an investment, not 


out O-B Cooline hardware that 


appeals to many engineering departments, today 
is its relatively short delivery. Hardware delivery 
need not delay any construction project when 


you specify O-B Cooline 


Join the swing toward more modern construc 
tion techniques by building with non-ferrous, non 
nagnetic hardware that remains magnetically 
“inert” in the field of the conductor. Thus, O-B 
Cooline hardware does not heat; does not dissi- 
pate valuable power that can be delivered to the 
meter. Its savings pay its cost completely, sev 


eral times over, in the life of the average line. 


Mansfield, Ohio, U.S.A. 





when modified slightly. The stiff ver- 
tical wire dividers can be perman- 
ently distored and spread apart at 
intervals to form V-shaped compart- 
ments as shown in the illustration. so 
that each rack will accommodate ap- 
proximately ten groups of charts. 
There is sufficient space along the 
horizontal part of the rack frame to 
identify the several chart groups. 
Besides occupying a minimum 
amount of desk racks 
(two in use at Cabin Creek) are 
substantially built, light in weight, 
attractive in appearance and 


space, the 
I 


rela- 
tively low in cost. 


Economical Rebuilding 
Of Stoker Gear Wheels 


GEAR WHEEL after rehabilitation with cast- 
iron toothed rim. The portion outside the 
circular white line is the cast-iron replace- 
ment for the worn bronze-tooth rim 


A. L. SMITH 
Boiler Maintenance Foreman 
The Ohio Power Co 
Philo, Ohio 


Consiperabee REDUCTION has been 
effected in the gear-wheel mainte- 
nance expense of the six chain-grate 
stokers (one per boiler) which serve 
Philo Unit No. 3. 
driven by 7}-15-hp adjustable-speed 
motors through a set of reduction 


The stokers are 


gears. 

When first installed, the main drive 
worm-gear wheel (outside diameter 
about 49 in. and gear-face width 8{ 
in.) consisted of a cast-steel hub or 
center (39-in. OD) with a bronze rim 
(approximately 30-in. 1D, 49-in. OD) 
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anhole 


can no longer injure 


lead-sheathed cable 


Positive 
waterproofing 
and corrosion 

resistance 

© 
No elaborate 
cable cleaning 
necessary 

a 
Easy and clean 
to handle 


2 
Easily applied in 
narrow clearances 
a 
Uniform thickness 
insures smooth 
coverage 


2 
Easily stocked 


@ Now NO-OX-ID Wrap, created for electric utili- 
ties, and approved by competent electrical engineers, 
provides new corrosion resistance for cables in damp 
and sometimes water-filled manholes. 

The new NO-OX-ID Wrap combines two steps in 
cable protection . . . a rust-preventive coating and a 
water-repellent wrapper in a convenient roll. It seals 
the cable against moisture and vapor, chemically pre- 
vents corrosion on surfaces which are already pitted. 

NO-OX-ID Wrap is a timesaver . . . eliminating 
the usual separate coating and wrapper applications 
before fireproofing. In manholes where duct entrances 
are crowded, it insures better control of coating opera- 
tions, smoother coverage, guards against voids. Engi- 
neers enthusiastically report its use as most satisfactory. 


Dearborn 
CHEMICAL COMPANY 
Dept. EW 4, 310 S. Michigan Ave., Chicago 4, III. 


New York ° Los Angeles 7 Toronto 


Dearborn Chemical Company, Dept. EW4 
310 S. Michigan Ave., Chicago 4, Illinois 


Please send sample roll of NO-OX-ID Wrap. 


Name 


CI aise 


Please Print 


Address 
City 
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Watch for these ads: 

Life— March 28, April 18 

Look—April 12 

Better Homes and Gar- 
dens—April 


Saturday Evening Post— 
April 2 


Listen to the Fred Waring 
Show Thursday nights on 
NBC 


Look for our ads in Sunday 
Supplements, in leading 
newspapers and in Nancy 
Sasser’'s Buy- Lines. 


Biggest, brightest ad campaign ever—starting in March! 


General Electric’s tremendous, Ccoast-to- 
coast advertising campaign will pre-sell 
readers on brightening up with a lamp in 
every socket, with the right types and 
sizes of lamps, and with new ideas on 
modern home lighting contained ina free 
booklet from General Electric. A 2-page, 
full-color ad in The Saturday Evening 


Post kicks off the campaign, which in- 
cludes full-color pages in Life, Look, and 
Better Homes and Gardens. What's more, 
“Brighten-Up Time” will be plugged on 
General Electric's big network radio 
program—The Fred Waring Show—and 
in 81 newspapers all over the country 
through the Nancy Sasser column! 


March 12, 
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Sure-fire dealer package reaches new 
high in sales-power! 


Never before a point-of-sale package like this! 
Every item helps identify G-E lamp dealers with 
Brighten-Up Time”. Ties in related items. In- 
cludes bright, exciting display material ric 
cards, sure-fire promotion ideas, dealer ae 
ads and commercials. It’s sure to clinch extr 
sales on the spot, build profits for you. . 


y ar 
we ee 
ve a] 


Featuring that great sales maker, 
the G-E 4-lamp package! 


As the feature item of the “Brighten-Up Time” 
promotion, the General Electric 4-lamp pack- 
age makes the sky the limit on increased sales! 
This package makes it easy to keep sockets 
filled and encourages wider use of 60 and 100- 
watt bulbs to replace lower wattages. It plays 
a big part in building power load in homes 
everywhere during “Brighten-Up Time”! 
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Here’s another 


BONUS 


for you, partner 


. 
. 
° 
- 
* 
° 
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Guth"One-Man” Hangers save plenty 


of costly hours of installation time! 


Notice how the stems just hook onto the cross-bar, 
simply but securely. A little thing, perhaps, but it makes fixture-hanging 
an easy one-man job—and you know what savings that means! 


This is a typical example of the many smartly-engineered features — 
big and little—which all help make GUTH precision-planned Lighting 
Equipment so profitable for you. And some great new developments 
are on the way — watch for them! 


P.S. Do you have a copy of our brand new Handy Condensed Pocket 
Catalog 46A-H? It's yours with the compliments of 


YOUR TEAMMATE IN pc(iiov-pluiucl LIGHTING 





IGHTING 


THE EDWIN F.GUTH COMPANY / ST.LOUIS 3, MISSOURI 


» PUA cE a¢ 


652 


148 


March 12, 1949 @ 


in which the gear teeth were cut. 

After these stokers had been in serv- 
ice a short time, the bronze gear was 
observed to be wearing on the drive- 
side of the teeth. A spare gear wheel. 
costing about $1,600, was ordered to 
facilitate replacements. To reduce 
the expense of replacements, an_in- 
vestigation was made of the prac- 
ticability and economy of getting 
someone who could replace the worn 
bronze rims with new ones and cut 
After considerable 
search it was found that Foote Bros 
of Chicago, II1., were equipped to do 
this job at about one-half the cost of 
an entirely new wheel. 


the gear teeth. 


Cast-Iron Rim is Cheaper 


After about $800 (apiece) had 
been paid for a couple of rehabili- 
tated gear wheels, it was decided to 
try a cast-iron rim, instead of bronze, 
on one wheel. Including replacement 
and cutting of teeth, the cost was 
around $500, a saving of $300 per 
wheel compared with the bronze-rim 
replacement or $1100 per wheel com- 
pared with a new wheel like the 
original. 

The cast-iron rim has been in serv- 
ive about three years and is not wear- 
ing any faster than the bronze rims. 
Consequently, only cast-iron rims for 
the wheels are being purchased. When 
the gear teeth are worn, the steel 
wheel is replaced with the spare unit, 
and is then shipped minus the rim to 
Foote Bros for installation of a new 
rim and cutting of gear teeth. 


Economy of Power Drills 
Used on Line Structures 


Consteratios in determining econ- 
omy of power tools involves the 
proper weight of time, cost. quality 
of work and reaction of workmen. 
Power-driven drills can advantage- 
ously be used on regular distribution. 
construction and maintenance work 
involving repetitive tasks on wooden 
structures for several reasons which 
include: 

1. Boring holes in poles, planks 
and crossarms is a time-consuming 
strenuous, repetitive task. 

2. These tasks require an appreci- 
able part of the total time required 
for the complete jobs. 

3. It is desirable to balance or co- 
ordinate the work done by ground 
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ae PENN-UNIOWN Conn 


LARGER SUREA 
for the WRENCHES ~ a good-sized 






Cho, 





CES 


HEX Top and Bottom 


The men who use connectors appreciate the 
better design of the Penn-Union - - especially 
when they have to make a splice in close 
quarters, or any unhandy location. 

Better Design is a feature of the entire Penn- 
Union line, which includes Tees and Taps, Straight 


Sold by Leading 
FE oe 


“/4e Complete Line 


Connectors, Terminals, Grounding Clamps, and 
many more fittings . . . every one thoroughly 
dependable, mechanically and electrically. Pre- 
ferred by leading users, who have found that 
“Penn-Union" on a fitting is their best , 
guarantee of unfailing service. 








Wholesalers 





j ? “7 
af (ouducion Af dttuge 
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A other 


contribution to bester anchoring -.|. 





® GREATER HOLDING AREA. This new Chance Anchor has 
8 blades that expand to form a square, with equalized load 
distribution all around the anchor. Each blade is required to 
carry only one eighth of the load. 


@® GREATER HOLDING POWER. The 8-way Anchor expands 
in the shape of a cone and holds like a wedge against undis- 
turbed earth on all sides. The pulling force is exerted over a 
wide area building up compression against an inverted pyra- 
mid of earth. 


® SIMPLE CONSTRUCTION. There are no moving parts, arms, 


or mechanical devices to hinder the smooth operation of the 
8-way anchor. 


® STURDILY BUILT. It is designed to expand easily without 
sacrificing strength. Hinges will not collapse under strain and 
each of the eight blades is formed with a reinforcing rib that 
prevents buckling. 


® RETAINS SHAPE UNDER HEAVY LOAD. Repeated pull out 
tests show that the blades will not collapse or bend under an 
extremely heavy load. These tests show that the new Chance 
8-way Anchor develops more holding power under the same 
conditions than other expanding anchors of comparable 


size. Gi i 


oe errr Ne” 
® EASY, SURE EXPANSION. The new anchor is easily ex- o, Be 
panded because the pre-formed blades cut into solid earth with Y A \ 
a minimum of disturbance and the pointed corner blades make x) 7 
starting easy. It requires from 3 to 9 less blows to expand. Line- Cp 
men can easily tell when the anchor is fully expanded by the _——_ BASE PLATE 
sound of the top plate hitting the bell-shaped blade stop. : 


® BLADES ARE SUPPORTED BY BASE PLATE. Blades are 
supported in the cone shape so that they will not buckle 
down in the middle. The diagram at right shows anchor in 
expanded position and illustrates how base plate supports 


blades. NUT RETAINER 

® NUT RETAINER AIDS INSTALLATION. The Chance Nut 
Retainer, shown in diagram, makes it easy to push anchor to 
bottom of hole. The anchor rod and nut cannot be pulled 
through the base plate. 





Diagram of Chance 8-way Anchor expanded, showing 
base plate, nut retainer, and blade stop. 


flash More than 13,000,000 Chance Anchors have been put in 


te 


ser 


Be 


vice! 
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|. Meo CHANCE Bway 


Expanding Anchor 


The new Chance 8-way Expanding Anchor gives you more 





holding power for less money. 







Better load distribution makes this new Chance Anchor 
stronger than other expanding anchors—and the absolute 
simplicity of its construction makes it the most smoothly 


operating expanding anchor on the market. 
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to serve you quickly 


EMAN’S 


re 


a aD 
SERVICE! 


In Buckingham’s dictionary ‘SERVICE’ 
is a by-word meaning: 


1 a 650 well-stocked distributors—each strategically located 


and efficiently. 


2. Constant product improvement—always designed to pro- 
mote the safety and comfort of the lineman. 


3. Production schedules geared to the increasing demand 
for Buckingham Equipment—assuring you on-time deliveries. 


Buckingham experience dates back 50 years to the 
original Stephens Climbers—hallmark of quality in the utility 
field. Experienced craftsmanship like this is your guarantee 
of safe, durable and economical linemen’s equipment. 


Buckingham 
Standard Safety Strap 
No. 3042 


Safe and dependable. 
ODrop-forged, tested snaps 
and buckles. Buckle end 
reinforced with metal to 
increase strength and 
wear. Made from backs 
of best selected harness 
leather 


Other Buckingha 
Famous Stephens Climbers 
i Li 
Right-ome embers 


Spur Protectors 


ft Lightweigh 


Buckingham Cushion 
Deluxe Floating 
Tool Belt No. 1058 


Floating feature irfsures 
full tool loops under all 
conditions. No rivet heads 
or metal contact the 
body. Made of tan har- 
ness leather and lined 
with soft chrome lace 
leather 


m Equipment 


+ Climbers 


Thread Cleaners 


Tool Bags a” 
Industria 


Tree Surgeon's Web Be 


inning Knives aie 
ae Grips 


\ts and Saw Scabbards 


Buckingham 
Adjustable Climbers 
No. 9205 


Each climber can be ad- 
justed from sizes 15 to 
181, providing exact fit. 
Replaceable gaffs elimi- 
nate discards due to blunted 
or broken gaffs. Tested for 
safety. Built-in features 
provide maximum comfort. 


SEE the complete line of 
Buckingham Equipment at 
your nearest supply house. 
Or write today for complete 
information. 


BUCKINGHAM MANUFACTURING CO., INC. 


5-7 Travis Street 


Binghamton, N. Y. 
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crews and linemen so neither is held 
up by the other’s operations. 

An example of how the advantages 
of power tools may be utilized is the 
use of a portable electric drilling kit 
by the Canton Division of The Ohio 
Power Co. Seven crews in the Divi- 
sion are now using these kits and are 
enthusiastic over the reduction in time 
and hard work which has _ been 
effected thereby. Details of the kit 
will be outlined in an ensuing issue 
of ELecrricat Worvp. 


Two-Fold Saving of Time 


The time saved on construction and 
repair work is two-fold. The direct 
saving is about 83%, since an elec- 
tric drill will bore a hole in approxi- 
mately one-sixth of the time required 
for the hand operation. The sec- 
ondary saving results from the influ- 
ence on the groundmen who are now 
able, without extra effort, to keep up 
with the linemen. The setting up time 
is no greater than for the standard 
brace-and-bit procedure. 

Use of the electric drill 
warranted for any structure in which 
more than one hole has to be bored. 


appears 


provided a suitable power supply is 
convenient. On transformer settings, 
particularly three-phase. many holes 
have to be drilled. The drill can be 
and is used on the ground in the prep- 
aration of crossarms, planking and 
such pole-framing operations as can 
be performed before a_ pole is 
set. Considering typical distribution 
poles, which carry one crossarm, one 
secondary rack and a mast-arm street 
light, the time saving per hole with 
two men working would be about 
40 man-minutes per pole. Multiply 
this by the number of poles fitted and 
this figure becomes,a more significant 
saving. 


Auxiliary Power Source 


120-v 
readily available in the larger towns 


Usually a power source is 
or suburban areas where distribution 
lines support secondary circuits. In 
120-v 
not always be available on the dis- 
tribution poles, a 120-v, 1.5-kw gas- 


rural areas where service may 


engine-driven generator may be used 
if available. Investment in such an 
auxiliary power source might not be 
warranted unless it could be used ex- 
tensively to distribute the overall cost 
other 
sery ice 


drills or 
120-, 


of using electric 
tools 


may not be 


power where a 


available. 
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FOR THE MOST SIMPLE 
. MOST FLEXIBLE 
FLUORESCENT LIGHTING | 


SERIES 15 Watt 
WiremMo.D . BF" /ucscov UNITS 


Smartly-designed, compact, ready-wired . . . Wire- For use ta. . 
mold 21A Fluorescent Units are ideally suited to meet the WORKSHOPS 
lighting needs of a wide range of commercial and indus- LABORATORIES 
trial applications. Available as single lamp units . . . or caeiienuns 
for two, three, four and five lamps. GARAGES 

OFFICES 


; , : , , FACTORIES 
All units quickly, easily installed in horizontal or 


vertical position . . . clips furnished for permanent or 
portable mounting. Finished in sparkling white 

may be used with or without reflectors. Ballast enclosed 
in channel. 


No matter how simple or complex your problem 
whether it’s a matter of supplementary lighting or 
the installation of a complete system . . . check into 
the profit-building possibilities of Wiremold Fluorescent 


Units. Similar to the 21A series . . . with 
single and multiple units but 

Today: write for complete information equipped with reflectors and end 

caps. Finished in golden bronze. Idea 


THe WiremotDd COMPANY tor showcases, counter display s, W all 


HARTFORD 10, CONN. cases, display boards, etc 


ORDERS OMPTL FILLED 
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NEW EQUIPMENT 


Outdoor Lighting Relay 


To PROVIDE interval night illumina- 
tion, a single unit outdoor lighting con- 
trol is being produced by Fisher-Pierce 
Co, 45 Ceylon St, Boston, Mass. Series 
62405 photoelectric relay may be used 
for work areas, commercial signs or 
street lighting. 

The unit consists of a light sensitive 
photorelay, which turns lights on at a 
preset value of daylight, and a built-in 
time switch, which automatically turns 
lights off at any preset time during the 
night. If desired the switch can also 
be set to turn lights on again during 
early morning. 

Features of the unit include compact- 
ness of size and positive operation un- 
affected by weather or time of day. 
Models are available for 115 or 230-v 
a-c operation and are rated at 3,000 
w of lighting load. 


Wire Fatigue Tester 


A NEW DEVELOPMENT in rotating- 
beam fatigue testing machines for small 
wire promises to give fatigue data ac- 


curate to within one percent error, ac- 
cording to the manufacturer, Hunter 
Spring Co, Lansdale, Pa. 

Samples of wire 0.005 in. to 0.030 in. 
dia are looped through 180 deg to de- 
termine the bending stress at the peak 
of the loop. One end is attached to a 
chuck rotated at 3600 rpm by a syn- 
chronous motor. Other end is fastened 
to a bushing inserted at different loca- 
tions on a chord plate. The loop is sup- 
ported by two moveable guides mounted 
on Alnico Magnets. Further develop- 
mental details are outlined in an article 
in ELecrricAaL Wor.p, Feb 26, 1949, 
page 84. 

The tester can be operated on a 110-v, 
60 cycle circuit. Dimensions are 17 x 
18t# x 5x in. Being a flat design, sev- 
eral units can be mounted on a rack 
to conduct several tests at one time. 


Rubber-Insulated Cable 


SERVICE ENTRANCE CABLE, with natural 
rubber insulation around its conductors 
and an outside jacket made of neoprene, 
has been developed by United States 
Rubber Co, Rockefeller Center, New 
York 20, N. Y., for use between main 
power lines and homes, offices and in- 
dustrial buildings. According to the 
company, the cable will wear four to 


five times longer than the conventional 
braided types 

Features of the neoprene jacket in- 
clude: High resistance to deterioration 
by sunlight and the action of rain, ice 
and sleet; retardation to fire; and the 
elimination of festooning. The cable is 
about 14-in. smaller in diameter than 
braided types, 
same, 

Available cable sizes are: three No. 6 
conductors, two No. 6 conductors and 
one No. 8 conductor, three No. 8 con- 
ductors. UL approval as type S.E. is 
listed, 


although it weighs the 
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CSP Transformer 


For SMALL !NDUSTRIAL or commercial 
loads, a line of CSP three-phase distri- 
bution transformers is announced by 
Westinghouse Electric Corp, Box 868, 
Pittsburgh 30, Pa. The units have built- 
in De-ion lightning arrestors, three me- 
chanically interlocked, heavy duty type 
BR secondary breakers, capable of in- 
terrupting 10,000 amp, and primary 
protective links for system protection. 

The transformers are available in 
sizes of 9, 15, 30, 45 and 75 kva for 
primary voltages of 2,400 to 14.400 v, 
with secondary voltages of 208Y/120, 
240 delta and 240 by 480 v delta for the 
primary classification in accordance 
with present standards. They are 
equipped for pole mounting or for 
mounting on platforms or mats. 


Smoke Indicator 


TO MEET THE requirements of the 
average sized power plant, Photoswitch, 
Ine, 77 Broadway, Cambridge 42, Mass., 
has designed the photoelectric smoke 
indicator, Type A20C-1, which indi- 
cates the density of smoke through the 
flue of a power plant and signals when 
this density approaches a predetermined 
value. 

The unit consists of a photoelectric 
control and light source which are 
mounted opposite each other on the 
flue. A sensitivity adjustment permits 
the equipment to be set so as to signal 
when the density becomes critical. The 
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Hubbard Research and Development Engineers have, by their 
own volition, established a sort of ‘“Sword of Damocles,’’ which they 
like to imagine is hanging over their heads, and which bears the 
related admonitions—‘'Greater Efficiency!’’—*‘‘Fewer Parts!"’ 


Consequently, they strive to follow these directions in every new 
design which they conceive, and are constantly reviewing old 
products to improve, if possible, their original thinking. The Lamp 
Lead Brackets illustrated above are but one of many items which 
have kept the sword from dropping. ‘‘Greater Efficiency’’ and 
“Fewer Parts’’—Both characteristics have been built into Numbers 
180, 181, 157 and 158. 


HUBBARD anno COMPANY 


PITTSBURGH == OAKLAND, 
CHICAGO r= CALIF. 
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“Tiny—but these 
Phenolite parts sure 
solved that 


tough insulation 


problem*.” 


— 


histor 


© Required: 
A material with very high insulation resistance under all atmospheric con- 
ditions—with good mechanical strength and ready machinability. Phenolite, 


laminated plastic. with all these qualities, plus—was the perfect answer. 


In your development of efficient, economical 
products, it pays to investigate 

About one-half the weight of aluminum, 

possesses an unusual combination of proper- 

ENO ties—a good electrical insulator, great me- 

Laminated PLASTIC chanical strength, high resistance to moisture; 


ready machinability. Sheets, Rods, Tubes, 
Special Shapes. 


A tough, horn-like material with high dielec- 
tric and mechanical strength. Excellent ma- 
chinability and forming qualities, great resist- 
ance to wear and abrasion, long life, light 


weight. Sheets, Rods, Tubes, Special Shapes. 


The first fish paper developed for electrical 


insulation. Strong, smooth, flexible, with ex- 


INSULATION cellent forming qualities. High dielectric 


strength. Sheets, Rolls, Coils. 


To help you solve your specific development problem—available 


without obligation— National Research and Engineering Service. 


NATIONAL VULCANIZED FIBRE CO. 


WILMINGTON DELAWARE 
Offices in Principal Cities 
Since 1873 


indicator operates from a 115-v, 60- 
cycle supply. Bulletin PE 478 contains 
specifications and additional informa- 
tion, 


Instrument Transformer 


FoR OUTDOOR SERVICE and suitable 
for operating meters, relays and con 
trol devices, an instrument transforme! 
has been designed by General Electric 
Co’s Meter and Instrument Divisions. 
Designated as Type JEA-3, the poten- 
tial transformer is of sealed construc- 
tion with a mounting bracket for ver- 
tical, horizontal or inverted mounting. 


4, 


rhis unit is available in ratings of 
2,400—120 v and 4,800—120 v, 60 cy- 
cles. Both ratings have insulation for 
a 60-kv, full wave impulse level. Core 
and coils are impregnated with an as 
phalt base compouhd of high dielectric 
strength. Primary terminals lead out 
through porcelain bushings; secondary 
terminals are threaded studs in a wea- 
therproof housing on the side of the 


case, 


Armature Tester 


DESIGNED FOR indicating and locating 
shorts in armature windings, a port 
able electronic bar-to-bar armature test- 
er is being offered by National Electric 
Coil Co, 794 Chambers Rd. Columbus 
16, Ohio. 

The test set consists of a vacuum tube 
oscillator which generates a 3,000-cycle 
voltage of about 15 v. no load, and an 
electronic voltmeter section which has 


an output impedance of 5.000.000 olims 


March 12, 1949 @ ELECTRICAL WORLD 





A-5000 SERIES * 


Pe Ha RUT aN 


FOR SCHOOL & OFFICE 
caconporating 
MANY UNIQUE FEATURES 


THREE DISTINCTIVE PITTSBURGH PERMAFLECTOR 
FLUORESCENT LUMINAIRES combine maximum lumen 
output and minimum brightness ratios with economical 
initial cost and low installation cost. 


All three “Monroe” Units give both downward and 
upward light distribution and have 35° crosswise and 
25° lengthwise shielding. “Quick release” fittings 
allow hinging of the baffle-bottom from either side or 
complete assembly removal. Knockouts permit any 
type of installation. Adjustable hangers are available 
for individual or end-to-end pendant mounting. 


“The Monroe” 2-Lamp Luminaires are typical of Pitts- 
burgh Permaflector Quality Lighting Equipment de- 
signed for efficient performance, easy installation and 
simple maintenance. Before you buy or specify—check 
the many advantages of Planned Lighting with Pittsburgh 
Permaflector Fluorescent and Incandescent Units. 


CONDENSED DATA ON ““Dhe Monroe” 


eee LUMINAIRE*—White tenslucent plestic side- 

ore firmly secured in @ one-piece, stamped steel, 

ess d-on white enamel louvers and reflector. 
Efficiency —81%. 

A-5240-AL LUMINAIRE*—Alumi vide-penels and 

twensverse distin: eink thi oni. Side-penels ore 


louvers 
longitudinally embossed for edded eppeerence ond 
suength. Efficiency —78%. 


A- seer (eentane™tte unit is 20 gauge sheet- 
Transverse louvers end longitudinal reflectors are 
Sitace white enamel. Embossed side-penels ore 
beked-on metallic silver-finish. Efficiency —83%. 


Die-fermed, metal parts assure precision fit, mexi- 
mum rigidity and strength. One-piece construction 
with epen bettem allews ready access te wiring 
channels frem below when installing the lumi- 
neires. Medallion silhouettes of President Monree, 
superimposed ever cross-quills, add « decorative 
note te the ends and conceal knockeuts used fer 
continveus-runs. 


Fer Full Details on “ The Monroe” 


Pillstu ght ; Nieflecte 2 Company 


408 OLIVER BUILDING + PITTSBURGH 22, PENNSYLVANIA See Sa tees cea 
MANUFACTURERS OF FLUORESCENT & INCANDESCENT LIGHTING EQUIPMENT 

ROT rs dul 

Permaflector Lighting Engineers in All Principal Cities Poe 
iaanisoy 


Send for Advance Notice Sheet A-7. For information on 


*Patent Pending 


TSBURGH PERMAFLE DR LIGHT G EQUIPMENT IS DIST TED BY BETTER ELECT L DLESALER 
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Here is a “multiplication table” that is your 
guide to far-reaching economy in communications 
—economy in initial investment, economy in main- 
tenance. 

These vital savings are yours when you expand 
and improve your communication facilities with 
Federal’s telephone and telegraph carrier and 
radio link systems. The Federal line of high-qual- 
ity multiplex communications equipment has been 
designed to meet the requirements of industry— 
to increase operating revenue for the independent 
telephone company—to expand existing commu- 
nication facilities, at reduced costs, for railroads 
pipelines and utilities. 

A Federal engineer will provide complete in- 
formation on the application of this low-cost 
dependable equipment to your needs. There is 
no obligation on your part. Just write to Wire 
Transmission Sales Department. 


SHORT H 


FTR 9-H-1 


Smallest Size — occupies only 
7 inches of vertical rack space. 


Easy to Install — no changes in 
line wiring in normal installa- 
tions — coordinates with other 
commercial carrier telephone 
systems. 


Flexible Application — as either 
East or West terminal—on two 
or four-wire drop — over open 
metallic circuits or radio links. 


Can be stacked to 
provide 1, 2 or 3 
extra telephone 
channels over ex- 


ene ( Dependable — highest quality 
isting facilities. 


components are hermetically 
sealed for a long life of service. 


Here's the Federal carrier equipment with the most possibili- 
ties for the telephone operating company as well as railroads, 
pipelines and public utilities. Specially designed for applica- 
tions where long-haul carrievs are not economically justified, 
one FTR 9-H-1 terminal actually costs less than 5 miles of 
new copper on existing poles. 


LONG HAUL TELEPHONE CARRIERS 


Federal Carrier and Radio Link Systems give 
you the extra channels you need at minimum 
cost... without new line construction. 


Re Bee rari 


KEEPING FEDERAL YEARS AMEAD...is (TE T's world wide 
research and engineering organization, of which the Federal 
Telecommunication Laboratories, Nutley, N. J., is a unit 
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RADIO LINK SYSTEMS up to 23 Voice Channels 


intelink* FTR 11-A=1 


UHF Broad Band FM 
Sets New Standards of Flexibility and 


Economy for Multi-Channel radio systems 


When used with suitable carrier telephone or telegraph equip- 
ment, the FTR 11-A-1, with a bandwidth of 60 KC, provides a 
complete multi-channel communication system —or an :nterme- 
diate link for both cable and open wire systems. It’s the econom- 
ical way to span mountainous, swampy and soft terrain—and to 
hurdle cities, rivers, lakes, bays and inlets. 


TELEGRAPH CARRIER SYSTEMS 


Intelink* FTR 1001-A 


Multiplex Pulse Time Modulation 
Points the Way 
to New Communication Networks 


phone channels—or a combination of telephone and telegraph 
channels. This system is suitable for ranges of more than 1000 
miles with repeater stations at points of line of sight. This system 
can be readily integrated with existing wire systems and will pro- 
vide all necessary ringing and dialing facilities. *Trade Mark 


TOLL TESTBOARD at 7 a 


lelephone and Kaadto Corporation 


100 KINGSLAND ROAD, CLIFTON, NEW JERSEY 


in Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 
Export Distributors: International Standard Electric Corp. 67 Broad St., N.Y. 
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2) | LIGHTING 


BOOTH NO. 136 


Pcntwaro | 
| | PLANNED | 


FOR QUALITY: 


Guaranteed to equal or exceed 
Federal Specifications. Produced, 
inspected and tested by one of the 
largest and best-equipped manufac- 
turers in the business—makers of 
dependable lamps for industrial 
service for fifty years. 


FOR ECONOMY: 


Minimum lamp and lighting 
cost is assured when you buy 
CHAMPIONS, as a result of low 
overhead and direct sale through 
qualified electrical and industrial 
distributors. 


CHAMPION LAMP WORKS 
Lynn. Massachusetts ere ECecAC 
ae: 


to the vacuum tube amplifier. A_ test 
prod unit, adjustable for various com- 
mutator diameters and bar spacings, 
has a cathode ray indicator mounted on 
it to facilitate testing. 

Mounted in a 13x8x8-in. black en- 
amel metal case, the tester operates on 
a 110-v, 60-cycle power supply. 


Portable Lamp 


PRODUCING A BRIGHT, cool light at a 
power consumption of 8 w, a portable 
lamp is announced by Auto-Test, Ine, 
1450 S. Michigan Ave, Chicago 5, Ib. 
which is equipped with a 25-ft extension 
cord with built-in ballast control. A 


rotating hook to facilitate hanging is 
also provided. 

Called the Sylvania fluorescent. port- 
able lamp, the unit operates on 110-125 
v, 60 cycles, measures 10% in. long, 
118 in. wide and 1% in. high, and em- 
ploys a standard 6-w bulb. According to 
the manufacturer, the lamp will not 
cause skin burns upon contact. 


Magnetic Contactors 


DEVELOPED FOR MOTOR, heater and 
lighting control purposes, Bulletin 4454 
Size 4. 150-amp (illustrated) and Bulle- 
tin 4455 Size 5, 300-amp a-c magnetic 
contactors have been announced by 
Ward Leonard Electric Co, Mt. Vernon, 
nd. 

Features of these units include: In- 
terchangeable contacts on both sizes; a 
magnetic circuit which permits a wide 
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NEW C-D 
TCT CM Cra 


There are three new grades of C-D Dilecto* that can 
withstand temperatures as high as 250°C. They are 
chemically inert, silicone-glass laminated plastics that 
offer exceptionally high heat resistance and good arc 
resistance, extra strength, and positive moisture re- 
sistance! At Continental-Diamond we've literally lived 
and worked with Silicone Dilecto— perfecting it to a 
point where we believe it can be highly useful in 

helping to solve your pro- 
duction problems — and im- 
prove product performance. 


Your Partner 1% ¥ 


DE-2-49 


BRANCH OFFICES: NEW YORK 17 @ CLEVELAND 14 e 


yoaucing better Prog, 
Ch; 


CHICAGO 11 


withstands an inferno of 


And this remarkable plastic is but one of many in 
the C-D family. They provide practical combinations 
of mechanical, electrical, and chemical properties— 
structural strength, light weight, positive moisture, 
heat and corrosion resistance. In hundreds of plants, 
C-D Plastics— Fibre, Vulcoid, Dilecto, Celoron, and 
Micabond — offer proof that it pays to see C-D first in 
your search for the right plastic for the job. For inter- 
esting, useful information on Silicone Dilecto, and 
other C-D high strength plastics, call or write your 
nearest C-D office, soon. 


*Dilecto G 112—S 
Dilecto GB—128—S 
Dilecto GB—261—S 


e SPARTANBURG, S.C e SALES OFFICES IN PRINCIPAL CITIES 


WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 e IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


ery ee 7 jee FOR RE COMPANY 


Established 1895 ... Manufacturers of Laminated Plastics since 1911 — NEWARK ISDELAWARE 
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range of operation under fluctuating 
line voltage; and standardized mount- 

. « e ing panels. 
& Size 4 contactors are available with 
ins a a (on ime. “WS a maximum of five main poles; Size 5 
units with two or three poles only. 
NEMA Type I enclosures may be speci- 


e minutes x fied for both sizes. Coils are obtainable 
/ \ 


—_— 
—— ——~) 


for operation on 110, 208-220, 440 and 

550 v at 25, 50 or 60 cycles. Maximum 
enclosed rating for Size 5 is 200 hp, 
550 v, 3 phase, 60 cycles. 


Photoelectric Control 


FoR GENERAL industrial and machin- 
ery application where space is limited, 
Type 20DJ1 photoelectric control has 
been introduced by Photoswitch Inc, 
77 Broadway, Cambridge 42, Mass. The 
phototube is available either integral 
with the housing or in a separate hous- 
ing as shown. 

Designed for high speed operations, 


RCT ET 


Because insulated cover clamps on in a second without screws 
eee fas t e [ . . . bothersome, costly taping is eliminated. Fastenings of 
{0 | asta || | connector and cover are accessible . . . always on the side 


facing the electrician. , : ee 
’ the control has specifications which in- 


clude: Operating range of 10 ft; pro- 
vision for relay operation at desired 
level within range of 10-50 ft-c; opera- 
t : t | | tion on 115 or 230 v, 50-60 cycles; and 

0 Ins d . because tap can be taken either from right or left of main cable. maximum ratings of 10 amp at 115 ¥, 
5 amp at 230 v and non-inductive 4% hp 
at 115/230 v, with both poles wired in 
parallel. 


. Because it's so compact! . . . small enough to solve the tough 
»  CASTET 


installation problem of tight working space. It's easier, too, 


On larger sizes, guttertaps show a saving of up to 331% 


costs less!| 


over split-bolt connectors. 


@ Available in full range of sizes to fit 
any combination of wires from 1000 
MCM through No. 14. 


@ All underwriter approved, of course! 


@ Engineered for quality and dependabil- 
ity — priced for economy. 


It's easier and faster when you 
Write today for your copy of catalog 4C use Frankel Solderless Connectors 


Rotary Snap Switches 
Sold Through Leading Wholesalers Exclusively 


DesicNep for hazardous locations, 

Type P quick-make, quick-break rotary 

| snap switches are available in explo- 

FRANKEL CONNECTOR CO. | sion-proof, dust and vapor tight hous- 
ings. The assembly is designed for sur- 

27 Vestry is New York i3; N. Y. | face mounting (illustrated) or with 
switch shaft inverted and projecting 


42 YEARS OF KNOW-HOW IN SOLDERLESS CONNECTORS through base for panel mounting. Alu- 
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His Tongue is Quick... 


The chameleon—renowned for his ability to change 
color—depends for his living on the speed of his 
tongue. It darts out nine inches or more, catch- 
ing flies, grasshoppers, and other insects literally 
on the wing. 


THE GENERAL DETROIT CORP. 
DETROIT 7 ce ppt 


NEW YORK O ATLANTA 


THE GENERAL pela win 
OS ANGELF Ne a:7.0) 


IF IT’S ) General Was DEPENDABLE a Cava Pe xo wus ae 


WINDSOR 
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From midnight t to > morning i 


This load- builders 
busy for you! ; 


It’s the General Electric Automatic Blanket! 


And look!... Two G-E Blankets are equal to the 


kiowatt-hour load of one average refrigerator ! 


During off-peak hours—when the 


town’s fast asleep—General Electric's 


Automatic Blanket boosts vour load. 


Vhat’s why vou ll want to promote 
this wonderful. warmth-without- 
weight covering! And right now is a 
ood time to do it. 

Why not bevin right away by fea- 
turing Automatic Blankets as gifts? 
Faster. Mother’s Day. Father's Day 
are coming up! And just in time for 
this big al Electric 
offers three De Luxe \utomatie 
models—in addition to the standard 


line! A gift blanket that’s really lux- 


eift season. Gener 


Automatic 


Blanket 


urious ... bigger, more beautiful, and 


in a handsome gift box! 


Nearly a million people are now 
sleeping under General Electric Auto- 
matic Blankets. and every day, letters 
pour in from users, praising this cozy, 


' 
one-cover Way to sleep! 


And remember, every Automatic 
Blanket used in your town means 
more off-peak load for you! So get full 
details. including enthusiastic state- 
ments from leading utility executives. 


today. Write Appliance and Merchan- 


dise Dept.. General Eleetrie Com- 


pany. Dridzeport 2, Connecticut, 


“‘Goes to work when the lights go out’’ 


Approved by L nderwriters’ Laboratories 


GENERAL @@ ELECTRIC 


164 


Ine 


minum dome screws into cast iron base 
Standard conduit connections, %4 in. 
for the shallow case and 1 in. for the 
deep Case, are provided. 

Style 30H is rated at 
a-c or 250 v d-c. Style LOH, for surface 


mounting only, is a 10-amp, 125-v, a-« 


30 amp, 500 v 


switch. Information on circuit combina- 
tions, mounting specifications and sizes 
is available from Electro Switch Corp 
Weymouth 88. Mass 


Fluorescent Fixture 


To propuce a soft diffused light in 
residential or commercial installations. 
Keystone Electric Mig Co, 2228-36 E. 
Tioga St. Philadelphia 34, Pa., 


signed a plastic shielded fluorescent fix 


has de 


ture. Made for two, three or four 20-w 
lamps and two 40-w lamps, this fixture 
is said to be light in weight and to have 
a high level of light transmission. Unit 
is finished in white enamel with chrome 
trim. Opal fluted plastic shield will not 
warp or change color, according to the 


manutacture! 


Ammeter Shunt 


For Use in conjunction with Model 
MV-I7A vacuum tube voltmeter, Type 
MV-171 shunt box has 23 ranges and 
can be used to measure currents from 
10 se amp to 10 amp. Beth units are 
made by Millivac Instruments. Box 
3027. New Haven. Conn. 

This ammeter combination is said to 
be more sensitive than the laboratory 
suspension type galvanometer, to have 
a voltage drop of 1 mv on low ranges. 
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-chlorophenol 


{ou con door PILL pla 


Reliability is an outstanding reason for the popularity of 
PENT Achlorophenol-treated poles. Pextachlorophenol gives 


positive. thorough protection against termites and decay. 


This scientific preservative not only lasts through the 
years but remains effective all that time. In addition, the 


linemen like it—it leaves the poles clean! 


Pentachlorophenol is available now. For tested, lasting 


preservation, treat poles. cross-arms. timber and ties with 


PENTAchlorophenol—the modern wood preservative. ATE 
a 
THE DOW CHEMICAL COMPANY e MIDLAND, MICHIGAN | 
7 


NC Cat 
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and to be capable of sustaining an over- 
load of 100,000 times on low ranges 
without damage. Operating from 115 
v, 60 cycles, the shunt box and meter 
will read up to 100 meg-megohms with 
an external power source. 


Fluid Drive Motors 


To errect lower starting current, 
smoother acceleration, overload protec- 
tion and shock absorption in the 5 and 
7\4-hp range, hydraulic electric power 
units with built-in Gyrol fluid drive are 
being manufactured by American Blow- 
er Corp, Detroit 32, Mich. Each unit 


Type 31FH 
200 KVA — 3 Phase-60 Cycle 
PRIMARY — 13,200 Volts 
SECONDARY — 240 x 480 V. 
With 2 reduced Voltage Taps 


has standard NEMA mounting bolt hole 
dimensions and includes an electric 
Benefits claimed by the maker in- 


reduce line voltage to desired operating voltage safely clude: Elimination of on-the-job engin 


d nomicall t load t eering; absence of expensive controls; 
SS GUSRSR Say Sr Seas Gowers. and the use of simplified wiring. Sizes 


These Hevi Duty Transformers have an unobstructed air chimney to extend the range from 1 through 20 
between high and low voltage windings which provides additional insulation hp are scheduled for production in the 
between circuits and adequate cooling of coils. fall. 
Both front and back panels are removable. Large openings 
on end panels permit attachment of throat if desired. 
Write for complete details. 


Modern Winding Methods Produce Coils 
to Precise Engineering Specifications. 


Attention to “etails such as accurate turn counting 
— keeping windings in proper relationship to each 
other — keeping layers of insulation and insulating 
collars secure and cooling ducts clear produce 


coils that are electrically and mechanically correct. 
ge, —— 


Upsetting Device 


DrsiGNED to increase productivity of 
flash welders, the Synchro-Matic auto- 
matic upsetting device is a feature 
which can be applied to any of their 
standard flash welding machines rated 
50 kv and above, according to Thomson 
Electric Welder Co, Lynn, Mass. Shown 


HEVI DUTY ELECTRIC COMPANY is a flash-butt welder equipped with 


the upsetting device. 
deaths aie ciigigiscaiedans ccs HEV1IsBUY a es Advantages of this addition are said 
DRY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS to include: Automatically synchronized 


MILWAUKEE 1, WISCONSIN and performed flashing and upsetting 
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CREW COMPARTMENT LINE CONSTRUCTION 
AND MAINTENANCE BODIES 


assure savety, comfort 


Built-in crew compartment accommodates four men in addition to three men in 


the truck cab. Plenty of large, deep compartments, plus inside shelves and racks, 
€arry every necessary piece of equipment and material required for line jobs. All- 
steel construction throughout makes for maximum safety to crews and assures 
a long lasting vehicle that will give years of trouble-free service. Write for 


complete information. 


Ge hates Tein te) baoed 
5900 N. BROADWAY e« ST. LOUIS 15, MO. 
OVER 75 YEARS EXPERIENCE 
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CU dd ae 
CREOSOTE 


PILES 
30 YEARS 


against decay and marine borers. Many 


Pressure-Creosoted Piles 


give unrivalled protection 


creosoted marine piling installations are 
reported sound and serviceable after more 
than 30 vears of use 


Pressure-creosoting 


lowers maintenance costs 


DECKING hi ; vith) pressure- 
14 YEARS creosote 


racked for its first major repairs atter 14 


decking, was side- 


ininterrupted vears of service. Usual life 
t untreated car decking is about 5 vears. 
Notonls 


BRIBGES This is one of several pres 
SOE ware -crecsoted 


bridges which is still in use after more than 


did pressure-creosoling cut main- 


} 


timber 
it prolonged the revenue- 


ce costs 


\« , fe of the cai 


10 years. “The resistance of pressure-creo 
soted bridges to decay, year in and year 
out, assures uninterrupted service and low 


annual replacement costs 


POLES On the average, Pi TIES 
30 YEARS — Crevsoted Poles have 25 YEARS 


expectancy of 30. years Pressure-cre tine ol 


Pressure-creosotir 


pays off 
to railroads. ‘The long life 
pressure-creosoled ties (25 vears isn't 
offers py 


performance and depend- unusual) has cut replacement costs $88 


500,00 annually. 


= PULL Colae- MY -Stdl ifeel tay 
G the m™ For All Types of Wood Preservation 


'/KOPPERS CREOSOTE 


abilits 


KOPPERS COMPANY, INC. ~* Pittsburgh 19, Pa. 
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initial  set- 
tings: ability to weld bronzes, brasses 


operations, controlled by 


and aluminum and magnesium alloys, 
as well as copper to-copper and copper 
to-aluminum combinations; and a de- 
gree of precision which allows finished 
dimensions to be held to close limits. 
Phe size of the work performed by Syn 
chro-Matic welders will be determined 
by the capacity of the transformer and 
the size of the welder to which they are 
applied. 


Sidewall Fixture 


FoR INSTALLATION in homes, work 
shops, offices or hospitals. this side-wall 
fluorescent fixture, with Westinghouse 
18-w Cirelare bulb, is available from 
Homecraft Electronic Products, 1208 5 
Kedzie Ave, Chicago 23. IL. 

Equipped with a chrome center strip 
and finished in baked white enamel, the 
fixture fits flush to the wall and has an 
electric outlet for appliances, 


MORE NEW PRODUCTS 
about which you should know 


Pechniflex Corp, 55 Jersey Ave. Port 
Jervis, N. Y., has developed a neoprene 
covered, flexible-shielding metallic: elee- 
trical conduit) and couplings that are 
stated to be liquid proof, air tight and 
General Ele« 

Transformer and Bal 
Schenectady 5, N. Y.. 


have designed leadless, 


chemical resistant 
tric? Sper iality 
last’ Divisions, 
terminal-board 
ballasts for 425-ma operation with the 
75-w 96T12 fluorescent lamps. ...H. K 
Porter, Inc, Somerville 43, Mass., is in 
troducing a new line of cutters which 
includes a shear cutter for strapping 
and box wire, a wire cutter for soft wire 
and 14-in. bolts, and an angle cutter for 
Cotter pins and rods 

Abbeon Supply Co, 50-10, 41st Drive 
Woodside, N. Y.. announced a humidi- 
fier for areas between 2,500 and 15,000 
cu ft that has a capacity of about Ye 
gph and is powered by a 1/40-hp motor 
drawing 75 w. . Fred L. Stuart, 33 W 


12nd St. New York 18, N. ¥ 


able an English-made portable electric 


. has avail 


drill with ®,-in. steel and °x-in. wood 
drilling capacity; may also be used as 


drill press or bench grinder 
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—fire won’t live long here! 


Ever watch doughnuts cooking to just the right 


shade of rich, tempting brown? Appetizing, isn’t it? 
But... the job calls for hot oil—and every house- 
wife knows that’s one of the meanest of fire hazards. 


The insurance company recommended CO,— that’s 
why Swans Bakery in Knoxville came to Kidde 


for an extinguishing system that would smash the 


threat of fire in doughnut baking machinery. If 


the hot oil flashes into flame, the Kidde* system, 
instantly and automatically, shoots fast-acting car- 


The words ''Kidde"' ond ‘Lux 


d the Kidde seal 
are trade-marks of Walter Kic C 


ompany, In 


bon dioxide (CO,) through Multijet Nozzles into 
the machine that bakes the flaky doughnuts. That’s 
the end of the fire! 


CO, can’t damage the machine or spoil its contents. 


And, of course, the dry, clean 


The doughnuts just go right on cooking! 

You may never bake a doughnut in your plant— 
but you may have fire hazards that are every bit 
as tricky. Just ask a Kidde representative what to 
do about them! 


When you think ef CO, call Kidde! 


*Also known as “LUX.” 


Walter Kidde & Company, Inc.» 330 Main Street, Belleville 9, New Jersey 
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U.S. RUBBER COMPANY 
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Froully Announces 
The FIRST NEOPRENE- 


JACKETED SERVICE 
ENTRANCE CABLE 


Accepted by UNDERWRITERS’ LABORATORIES” 
and with <¢ Insulation 


You’ve never seen a service entrance cable like High Current Test: Cable did not flame, rup- 
this! Neither had Underwriters’ Laboratories. ture, nor warp excessively. 
This great new U.S. Product answers the de- 
mand for a cable that will not festoon. 
Underwriters’ put the cable through a rough 
series of tests. Here are the results: Conductor Pull-Out tests: Using 3 different 
Dripping of compound at high temperatures: connectors, the U.S. Cable held 3 times better 
None. than standard design cables. 


Di-electric strength: No electrical breakdown 
as a result of this test. 


Bending at low temperature: No damage Rough Handling at Low Temperatures: A coil 
sustained. of the new cable was wrapped as if for ship- 
Flame Test: No burning of the paper indicator, ment and then exposed for . hours to a 
nor any persistence of flame after last appli- temperature of minus 34.4 C. It was then 
cation of the test flame. dropped 8 feet t® a concrete floor. There were 
no breaks or cracks in the Neoprene sheath 

————— as a result of this test. 

NOMINAL DIMENSIONS Abrasion: In testing the abrasion resistance of 
the outer covering, the New U.S. Cable 
proved to be over 10 times more resistant than 
3.6 AT 2 Th 56 x .86 that of conventional design. 


276 & 178 AS x73 | 55 x 85 Send today for information on this great new cable. 
3°8 | 38 x .62 50 x 76 | Electrical Wire and Cable Department, United 


aiaae oie ee hails ABM aaa cal nes SLE TRE TT OT States Rubber Company, 1230 Avenue of the 
jote s ! ran ° ue w cable, compcred to diameter sta . Y r xT r 
2 aes = Americas, New York 20, N. Y. 


MADE ONLY BY 


| NEOP. JACKETED STD. BRAID 





a . Bubs an Sy. 
BS, Dip 


National Board of Tar Underwriters 


807 BAST Ono STREET CHICAS 


* 


UNITED STATES 
RUBBER COMPANY 
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NEWS ABOUT PEOPLE 


West Penn Power Elects 
Two New Vice-Presidents 


West Penn Power Co, Pittsburgh, has 
announced the election of two new vice- 
presidents, Howard S. Fitch and Joseph 


a) 


HOWARD S. FITCH 
QO. Chambers. Mr Fitch has been elected 
vice-president with full responsibility 


rag HR are Pra 


JOSEPH O. CHAMBERS 


for the management of the 
partment, which was formerly under 
Vice-President Allen N. Cartwright. Mr 


Cartwright will continue as vice-presi 


power de 


dent and hold his offices in subsidiary 


companies, rendering consulting and 


advisory service on technical matters 
related to engineering and construction. 
Mr Chambers will continue his present 
responsibility for the management of 
the operating department. 


Mr Fitch is a 


West Penn, having joined the company 


35-vear veteran with 


172 


in 1913 as a system operating engineer. 
He was made assistant system operator 
in 1916, system operator in 1922, and 
superintendent of electrical operations 
in 1925. 
pointed general superintendent of sub- 
stations. 

Mr Chambers started with the com- 
pany as a serviceman in Pittsburgh in 
1922. He was transferred to rating and 
inspection work in 1924, became assist- 


Five years later he was ap- 


ant manager of the department, and two 
vears later named assistant to 
the commercial manager. In 193] 
Mr Chambers was made assistant com- 
mercial 1934 commercial 


was 


manager, in 
manager, and last year operating man- 
ager. 


Thomas N. Hunt of Spokane, Wash., 
formerly electrical engineer with the 
Brown-Johnston Co, electrical contract- 
ing firm of that city, has been appointed 
administrative assistant in the Washing- 
ton state public utilities department. 


J. Paul Brown has been appointed act- 
ing manager of the residential and com 
mercial division, sales department, Ala 
Mr Brown has been 
merchandise sales director since 1945. 
He started with the Alabama utility in 
1924 as merchandise salesman in Tusca- 
loosa when the company’s merchandise 
activity was in its formative period. 


bama Power Co. 


RAYMOND H. BENARD, who was recently 
made sales manager of the Illinois Electric 
Porcelain Co, Macomb, Ill. In this new ca 
pacity, Mr Benard succeeds his father, A. G 
Benard, who retains the title of vice-president 
and genera! manager 


March 12, 


Pacific Electric Appoints 
Umphrey Chief Engineer 


Donald Umphrey, formerly head of 
the development engineering depart- 
ment of the Pacific Electric & Manu- 
facturing San Francisco, 
heen named chiet engineer. 

Mr Umphrey is credited with a de- 


Corp, has 


DONALD UMPHREY 


-ign improvement that enabled a Pacific 
oil circuit breaker, in a recent test, to 
interrupt 9,600,000 kva at 230 kv on a 
three-phase basis. 

Early in his career Mr Umphrey was 
an engineer for the Eugene, Ore., Water 
Board for six months. For seven years 
before joining Pacific Electric he did 
central station engineering work for an 
electrical manufacturer, 


Ralph E. Gale has been appointed by 
President T. E. Roach of the Idaho 
Power Co as his assistant. Mr Gale has 
been sales manager of the utility since 
1936. He joined the company 25 vears 
ago. Mr Gale have 
-upervision of company sales. industrial 


will continue to 
promotion, and the research programs, 
particularly in the field of chemurgy. 
He has been executive secretary of the 
Idaho Chemurgic Council since it was 
created in 1941. 

Frederick P. Combier has been ap- 
pointed sales manager and Robert C. 
Cassidy chief engineer for Uskon elec- 
trical heating panels, wire and cable 
department, United States Rubber Co. 
Both men wiil make their headquarters 
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gy-senvice PLANTS 


git 
* CES 


e gystaict SALES orf 


“Close to You Anywhere, 


Ryerson Stocks—Ryerson Service 


No matter where you are, or where you want 
steel delivered, there’s a Ryerson plant, with 
diversified Ryerson steel stocks, within quick 
shipping distance. A network of thirteen big 
plants, plus twelve district sales offices, makes 
Ryerson steel service the most comprehensive 
and convenient in the nation. 


Each big Ryerson plant is set up to operate 
independently with large stocks and high-speed 
cutting and handling facilities, plus its own 
complete staff of carbon, alloy and stainless 
steel specialists. Yet each Ryerson plant and 
office offers the advantages of a unified organi- 
zation with a hundred and six years of practical 
steel experience. 


These days, with the record-breaking demand 
for steel, we may not always have the exact 
size or quantity you need. But you can be sure 
we will do our very best to serve you. Usually, 
from long experience, we are able to suggest an 
available alternate steel. So, for steel and steel 
service, call the Ryerson plant or office nearest 
you. 
Need Stainless? . . . Call Ryerson 


Your nearby Ryerson plant is a quick, 
convenient source for everything in stain- 
less steel. Bars, plates, sheets, tubing, 
pipe and other stainless products in 
many types and finishes are on hand. 
And stainless from Ryerson stocks means 
Allegheny stainless, the time-tested 
product of America’s oldest stainless 
producer. Need stainless? Call Ryerson. 


RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC. PLANTS: NEW YORK, BOSTON, PHILADELPHIA, DETROIT, CINCINNATI, CLEVELAND, PITTSBURGH, BUFFALO, 
CHICAGO, MILWAUKEE, ST. LOUIS, LOS ANGELES, SAN FRANCISCO 
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| in the company’s New York offices. 
Uskon is a new method of home radiant 
heating employing conductive rubber 
panels in the ceiling. 


New Appointments Made 
by Westinghouse Electric 


Appointment of C. H. Bartlett as 
manager of power transformer sales of 
the Westinghouse transformer division 
at Sharen, Pa., has been announced. 
F. E. Baker has been made manager of 
the specialty transformer department in 
that division to succeed Mr Bartlett. 
Mr Bartlett was formerly in the com- 
pany's transformer sales departments at 
beth the Emeryville and Sharon Works. 
In 1944 he was made manager of the 
instrument and specialty transformer 
sales section at Sharon. In 1945 he or 
ganized the new specialty transformer 
department and has been manager of 
this department until his present assign- 
ment. Mr Baker has served in the 
transformer division at Sharon in the 
capacities of design engineer and sec- 
tion engineer in the distribution trans- 
former section. In 1945 he was ap- 
pointed section engineering manager of 
the specialty transformer department, 
the position he has since held. 

New appointments in the atomic 
power division of the company have 
heen made. Philip N. Ross has been 
named assistant director of research; 
E. L. Kuno assistant to the division 
manager and L. C. Mechling, Jr. works 
engineer. Mr Ross joined Westing- 

CH ADVAN house in 1939, served as a central sta- 
WHI TAG E tion engineer from 1939 to 1941, was on 
leave of absence to the Navy Depart 

is most important to you when specifying grating ? ment until 1945, and since 1946. has 
been assistant to the director of ‘the 


power pile division at the Oak Ridge 


_ a construction — easy National Laboratories Mr Kuno be- 
© install; came identified with Westinghouse in 


2 Maximum open area for light and 1925. Since the war he has held staff 
air? positions in the Headquarters Manu 
, , ' facturing Division and the plant labor 
Easy to paint—all surfaces acces 
wee relations department. His latest assign- 
sible’ ; 
ment was advisory production super- 
4 Non-slip Twisted Cross-Bar? visor with Industria Electrica de 
Mexico. for the Westinghouse Inter 


national Co. Mr. Mechling was formerly 


eins no sharp corners to 


clog? 


chief design engineer of the company’s 
Blaw-Knox Grating Has Them All! construction department in Pittsburgh 

WRITE TODAY... J. A. Sehultz has been made purchasing 
‘paper-weight -size BLAW-KNOX DIVISION igent for the atomic power division. He 

aa a sy OF BLAW-KNOX COMPANY joined Westinghouse in 1938 and since 

° of Blaw- 2013 Farmers Bank Bldg., Pittsburgh 22, Pa. then has served in various purehasing 

Knox Grating Constructior Offices in Principal Cities issignments 
William C. Hipple, who managed the 
Trenton (N. J.) plant of the Westing 


house Lamp Division fer almost 30 


ELECTROFORGED STEEL vears. has retired after 47 vears of 
seTvVvice 
= 4 Ae We Te C. J. Burnside, associated with West 


inghouse radio and electronic activities 


for 24 years. has resigned and organized 
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So that BUYERS thay KNOW— 4y Zest 


the protection they are getting — 


CERTIFICATION UNDER RLM 
SPECIFICATIONS PROVIDES: 


— AND CERTIFICATION 


unver FLEUR-0-LIER 


SPECIFICATIONS PROVIDES: 


Controlled enamel thickness. 


Minimum shielding angles. 

Specified lamp spacing. 

Specified dimensions and 
contour. 

High efficiency 

Metal. of adequate thickness. 

Excellent enamel quality 
maintained. 

Maintained rigidity. 

Ballasts and starters certified 


in accordance with Manufac- 
turers’ Specifications. 


Candlepower distribution in 
accord with specified 
standard. 


Efficient lighting. 
80% reflectance from light 
directing surfaces. 


Adequate and permanent 
finishes on metal surfaces. 


Ease of assembly. 
Convenience in re-lamping. 
No sharp edges. 


Fixtures properly balanced 
for level hanging. 

Ballasts and starters easily 
accessible. 

Low noise level. 


Minirium flicker or 
stroboscopic effect. 

Rigid lamp holders properly 
spaced 

Sturdy construction. 


FOR 


BALLASTS STARTERS 


——— 


Specified labeling 

Correct lamp watts over usual 
voltage range 

Proper shape of lamp current 
wave 

Periodic sampling and tests. 

Specified temperature rise 
limits. 


Proper labeling 

Reliable starting 

Correct preheating time of 
lomps. 

Reasonable restarting after 
burning 

Life equivalent to 6000 starts 

Provision for suppression of 
radio interference 


Proper open circuit voltage 
Watt loss indicated. 
Prescribed power factor 
Low noise level 

Correct preheating current 


Listing by Underwriters’ 
Laboratories. 


Adequate, uniform reflectance. 


Lumen output in accord with 
specifications. 


Specified minimum brightness 
at various angles about 
fixture. 


Operating temperatures do 
not exceed those specified 


High power factor 


Listing by Underwriters’ 
Laboratories. 


Accord with provisions of 
National Electrical Code. 


Operating temperatures in 
accord with specifications. 


Periodic inspections of 
manufacturers’ products. 


Exposed surfaces tow in 
temperature. 

Conformance with Notional 
Electrical Code 

Underwriters’ Laboratories 
listing. 

High power factor. 

Low ballast temperatures. 

Low leakage current. 

High voltage tests. 

Controlled brightness in 
shielded zones. 

Periodic inspections of manu- 
facturers’ products. 


Acceptable candlepower 
distribution characteristics. 


Certified ballasts 
and starters. 


Best operating characteristics 
for rated lamp life 

Operation with usual voltage 
variation. 

Operation under variation of 
temperature 

Listitg by Underwriters 
Laboratories 

Periodic sampling and tests. 


Stable operating 
characteristics 


A certified fixture is manufactured 
to an industry specification which 
bears the manufacturer’s guarantee 


BACKED BY INDEPENDENT TESTS. 


2 East End Avenue at 79th Street, New York 21, N.Y. 
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an independent industrial consulting 

; service with headquarters in Baltimore. 

ri i | a i: iM F = He will continue his association with 
Westinghouse as a consultant. At the 


time of his resignation he was serving 


in the capacity of manager of the indus- 
BA [ | A ST trial electronics division. 


Paul H. Burbage, Jr, for the past two 


ag years purchasing agent for Cornell- 
Dubilier Electric Corp, has been ad- 
vanced to director of purchases. 


Robert M. Oliver, vice-president in 
charge of sales for the Proctor Electric 
Co, Philadelphia, since 1944, has re- 


OPERATING = = : = of signed. Mr Oliver has been identified 
TWO 40-WATT LAMPS 110- —— with the electrical appliance field for 


20 vears. 


125 VOLTS * 60 CYCLE A.C. iat la ai al 


ee vice-president in charge of all RCA 
technical products. Formerly vice-presi- 
dent in charge of the RCA tube depart- 
: See. wa 6 ment, Mr Teegarden will direct the 
; : y company’s activities in the electronic 
Among Wheeler Ballasts tor high power factor operation equipment and apparatus field, as well 
is the Brick Type — Catalog Number 241B — the result as in tubes, parts, and batteries. He 
7 o ; : . ; ; has been associated with RCA since the 
of good basic design and engineering applied to skilled organization of the RCA Radiotron Co 
- . . . . . . Qo 
manufacture and rigid testing and inspection. Like all ions 
Wheeler Ballasts, the Brick Type is built to maintain C. B. Swann has been appointed sales 
. engineer of the Pittsburgh Reflector Co, 
; Pittsburgh, Pa. Mr Swann has been in 
and current requirements of che lamp — under both start- the lighting field since 1930. Formerly 
connected with the lighting division 
; , : of the Westchester Lighting Co, he 
the lamp rating with which it will be used. This ballast is joined the New York staff of Pitts- 
burgh Reflector in 1937 and three years 
later was transferred to the sales serv- 
the Underwriters’ Laboratories. ice department. In his new position as 
sales engineer for the Pittsburgh area, 


permanent electrical characteristics, tailored to the voltage 


ing and operating conditions. Each ballast is matched to 


approved by both the Electrical Testing Laboratories and 


Wheeler high power factor Ballasts are offered for single cal celeliatis seeleneliaaiian aoieies te 


and two lamp operation, in 15, 20, 30, 40 and 100 watt commercial and industrial users of 
. . or “ lighting equipment. 
ratings, and for Slimline, two lamp, 200 M.A. and nee Te 


300 M.A. 
re OBITUARY 


Ralph R. Walbridge, vice-president of 

™ % the Southern California Edison Co, was 

AVAILA BLE SOON killed on Feb 16, when his car went 
off the San Gabriel Canyon road a mile 

WHEELER BALLASTS FOR OPERATING THE NEW 25 north of Azusa, Calif. Mr Walbridge 
WATT LAMP AND THE NEW SLIMLINE 96712 LAMP. was born in Santa Ana, Calif., 60 years 
ago. and joined the Edison organization 

in 1911. He became commercial man- 

ager in 1939 and vice-president in 


WRITE TODAY FOR COMPLETE BALLAST INFORMATION ins 


Arthur B. Davis, chief of system opera- 


me WHEELER INSULATED WIRE CO., inc. in ts ouie Enon’ nto 


Ohio. died on Feb 16. He was 57 years 


DIVISION OF THE SPERRY CORPORATION old. 


1303 EAST AURORA STREET Harry S. Richardson, formerly control 


engineer with the Electric Controller 


WATERBURY 91, CONNECTICUT & Mfg Co, Cleveland, Ohio, died on 


MAGNET WIRE * COILS * COMMUNICATIONS EQUIPMENT | Feb 25. Mr Richardsgn had been asso- 
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SUITED TOA 


WITH A T23 


Operators like the popular Gardner-Denver T23 Backfill 
Tamper because it reduces handling fatigue. They find it 
balanced for smooth holding . . . for easy “‘walking’’ over 
the fill. 


OPERATORS 


They do their jobs faster with a T23! Dependable—the 
valve and exhaust will not ‘“‘freeze’’ in cold, damp weather. 
Economical—air consumption is remarkably low. 


ee eer Ce 


The T23 suits them, too! For the two items of tamper 
maintenance—piston rod packing and method of butt at- 
tachment—are conveniently arranged for quick and easy 
access. 


Other Features Are: 


INTEGRAL OIL RESERVOIR—assures complete 
lubrication. Feeds only when tamper is 
in operation. 


LOW LIFT END SEATING TYPE VALVE—sus- 
tains efficiency of piston action over 
longer period. 


SPECIALLY BURNISHED CYLINDER BORE—highly 
wear resistant. 


DOUBLE TAPER LOCKING FEATURE—holds 
tamping butt securely on piston rod 
against all shock and vibration—yet can 
be quickly removed when necessary. 


For complete information, write Gardner-Denver Company, Quincy, Illinois. 


GARDNER-DENVER SINCE 1859 
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For High Serviceability 


and Low Replacement Costs-specify | 


KOPPERS Long-Life Poles 


ITH maintenance and construction costs rising, 

engineers, purchasing agents, and management are 
all seeking the best possible value from money to be in- 
vested in poles. 

Koppers Full-Length Pressure-Creosoted Poles offer 
proved performance. They have an average life span of 
more than 30 years. 

Dependability is assured by experienced men of Koppers 
who pride themselves in turning out poles that will stand 
the test of time. 

Proved performance and dependability of Koppers pole 
installations result in prolonged service over the years. 
Your customers are pleased with uninterrupted service and 
your replacement costs are minimized. Let Koppers serve 
you from conveniently located treating plants 


KOPPERS COMPANY, INC. ® Pittsburgh 19, Pa. 


ciated with the company for 45 years 
before retiring last October. He was 70 
years old. 


William L. Hoffman, a veteran Pacitic 
Northwest engineer, died on Feb 7 after 
a long illiness. He was 73 years old. 
Following graduation from Cornell Uni 
versity in mechanical and electrical 
engineering, Mr Hoffman went to 
facoma in 1903 and assisted in con 
struction of the Nisqually power plant 
there. Later, as an engineer with Stone 
& Webster, he constructed the Condit 
hydroelectric plant for the North- 
western Electric Co of Portland, Ore. 
Mr Hoffman joined the Puget Sound 
Power & Light Co in Seattle about 
1914, continuing with that utility until 
his retirement in 1945. He was a mem 
ber of the American Institute of Ele« 
trical Engineers. 


Charles E. Reinicker, formerly con 
nected with the United Gas Improve- 
ment Co for a number of years and 
formerly deputy director for the Phil 
adelphia region of the War Production 
Board, died on March 1 at his home 
in Germantown, Pa. He was 63 years 
old. Mr Reinicker joined WPB in 1941 
after 22 years with the United Gas 
Improvement Co, where he had been 
assistant to the executive vice-president. 
\t the time of his death he was asso- 
ciated with the Chamber of Commerce. 


John W. Linzee, 81, an engineer for- 
merly associated with hydroelectric 
power developments on the Androscog 
gin River in Maine, died at Boston, 
Mass., on Feb 20. He was a native of 
India and was educated at Cambridge 
University, Massachusetts Institute of 
Technology. and Harvard. For many 
years he was connected with rapid 
transit construction for the then Bos- 
ton Elevated Railway 


Joseph A. Brophy, a member of the 
New Jersey Board of Public Utilities 
Commissioners, died on Feb 23 at his 
home in Elizabeth, N. J. Mr Brophy 
had been Mayor of Elizabeth from 1934 
to 1938 and Secretary of State of New 
Jersey from 1941 to 1946, when he was 
appointed to the Board of Public Utili- 
ties Commissioners 


Frank B. Spence, until recently a utility 
engineer for the Illinois Commerce 
Commission in Murphysboro, IIL, died 
on Feb 3 following 1 heart attack. He 


was 72 vears old 


Roy D. Keehn, Chicago attorney and 
former chairman of the Illinois Com- 
merce Commission, died on Feb 21. 
He was 71 vears old 


Joseph F. Powers, 76, electrical engi- 
neer of Smith & Wesson Co., Spring- 
field. Mass.. died in that city on Feb 9 
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oINEE 


“More than Paper - 


Hot idea 
for cooling off 


If you have a fabricating or processing 


> ' r y > ' , 2. 
eekes Gininieen. Bier NAR. aac Rat problem involving paper. . . if you re 


K Cornhusker k ws: but « a : ee 
On ea ae tt quire definite technical characteristics 
farmer figured a way to beat the heat! 


‘ie | ia al 
By pumping icy well-water into an old = and, above all, de pe ndable uniformity, 
auto radiator and blowing air through 


it into his home, he found relief in a it may be worthwhile for you and 


hurry! Another ingenious use for the A 
MOSINEE technicians to get together. 
greatest rural servant... electricity! 


we “i MOSINEE is not interested so much in 
Wherever electricity spreads, you will 


‘mi ‘ay k . er . 
find Hemingray Insulators, depend terms of volume production as in our 
able always for efficient pole-line 


insulation. ability to render helpful service to man- 


No. 670 for 12.000 ufacturers in the field of electronics 
volt lines. The 
Technical Stand- 
ards Committee of 
the Rural Electrifi ' ¥ 
cation Administra “paperologists” are at your service for 
tion has approved - * 

Hemingray Insu P ‘ —— 
lators No. 670, No consultation. Please write Dept. EW. 
680, and No. 514, 

under the limits of 

AIEE Specification 

No. 41-1944 for use 

on REA lines. 


HEMINGRAY 


POWER INSULATORS 
MOSINEE PAPER MILLS COMPANY + MOSINEE, WIS. 
American Structural Products Company 


Mende, Indlane Essential Paper Manufacturers 


and in the electrical goods industry. Our 


Subsidiary of Owens-Illinois Glass Company 
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MANUFACTURERS and MARKETS 








NEW MODERN PLANT and offices, located at 3850 Delor St, St. Louis, are now occupied 
by the W. N. Mutthews Corp. Situated on a 4.6-acre tract, the one-story structure contains 


50,090 sq ft of floor area 
offices are air conditioned 


Pianned lighting is incorporated throughout the building, and 





U.S. Equipment Seen 
In Belgian Power Load 


Che Economic Cooperation Adminis 
tration got its first help from the Inter 
national Bank for Reconstruction and 
Development last week. and 
electrical 


American 
manufacturers stand to get 
Fome the deal 


The Bank has made a $16 


loan to Belgium to finance imports of 


business out of 


million 


equipment for construction of a power 
plant and two steel mills in the indus 
trial district of Liege. 


Of this sum. $5.7 million will buy 


for a central station steam 
power plant being built by one of the 
largest power-transmitting and distrib- 
uting companies in Belgium—the Union 
Des Centrales Electriques de 
Namur-Luxembourg 


equipment 


Liege 
Total 
cost of the plant will be the equivalent 


(Linalux) 


of $21 million, of which approximately 
two thirds will be in Belgian franes 

Capacity of the plant under current 
financing will consist of two 50.000-kw 
turbo-generators, but Belgium is under 
stood to have long-range plans for six 
such generators. Operation is expected 
to begin in the latter part of 1950, with 
final completion of the project slated 
for 1951. 


Equipment will be obtained chiefly in 
the United States and Switzerland 
Some purchases also will be made in 
other countries, notably France and the 
United Kingdom 

The 


capacity deficit in the Liege area and 


power station will elimate a 
replace, at low 


rent 


cost. imports of cur 
France. the Netherlands. 


and Bizonal Germany. It also will su 


from 


persede some obsolete facilities now in 
emergency use, thus reducing the cost 
of power to Linalux area industries 


Power generated by the 


new plant 
will be used by both the steel mills 
covered by the loan. They are a cold 


rolling mill with tin-plating facilities, 
to cost $4.5 million, and a $5.8 million 
blooming mill 


Ansul Chemical Expands 
Ansul Chemical Co, Marinette, Wis.. 


has expanded its sales network by open 


ing a new district office in Knoxville, 
Tenn. Joseph F. Ziemann, who has 
spent 10 years in the fire protection 


Schmidt, formerly 
fire prevention engineer for Air Trans- 
port Command, will direct the work of 
office. 


field, and Troverse F, 


the new 
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Copper Building, Service 
Wire Prices Reduced 


Prices for copper building wire and 
to 14% 
by General Cable Corp. The company 
said it took this action to meet competi 
tive prices for these The 
price changes cover hundred 


service wire have been cut 5% 


produc Is. 
several 
different sizes of copper wire 

Buildings wires are 
transmission of power and energy inside 
homes, apartments, commercial build 
ings, and factories, Service wires bring 


used for the 


the power from the main power lines 
into the buildings. 

The 
prices range from 5% on small sizes to 
2% for the large sizes. Service wires 
generally have been reduced 14%. 

Prices of building wire have 
been reduced about 10%, on an aver- 
Anaconda Wire & Cable Co. 
Price reductions affect only about 50% 
of over-all volume, with no reductions 


reductions in building wire 


also 


age, by 


made in bare wire, weatherproof wire, 
or power cables 

Wire and cable authorities say the 
supply of building and service wires 
least in with de- 


now are at balance 


mand 


GE Gets Switchgear Order 
for PG&E Steam Plant 


10,000,000-kva 230,000-volt 
switchgear units have been ordered tor 
the Pacific Gas & Electric Co’s Contra 
Costa steam plant, R. F. Tinnerholm, 
manager of General Electric Co's switch- 


Sixteen 


gear divisions. have announced, 
This is the largest order 


for this 


ever re 


ceived by the company type 
equipment, he said. 

The switchgear will be supplied with 
low oil content, impulse-type. power 
circuit breakers, isolating and }y-pass 
disconnecting switches, current trans 
formers, and supporting structures. 

\ number of unusual features will 
characterize the equipment, Mr Tinnet 
holm explained. One of these will be 
low oil content construction of the cit 
cuit breakers, which will eliminate the 
necessity for the huge oil storage and 
handling facilities usually required for 
tank-type breakers of this rating. An- 


other feature will be utilization of the 
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Simple, Durable Design 
Equals Trouble Free Cutouts 


Simplicity and durability of design is provided in 
these non-dropout MATTHEWS CUTOUTS. No 
moving parts; door remains closed when fuse link 
melts, thus protecting inside of cutout from the 
weather. This also permits the use of large area, 
positive pressure contacts in true alignment with 
fuseholder contacts, thereby assuring cool opera- 
ARMM MI beet ee ee | ol 
terminals equipped with Everdur set screws hold 
seul die ee eh A et Se ol 
cast wet process porcelain housing has high 
impact strength and dielectric values. Barrier 
between terminals increase insulation and design 
of lower end of housing prevents conductive 
gases from entering housing when fuse link rup- 
tures.’ Fuseholder latches on moulded bakelite 
CYT Lt A ht Shel 
of fuse link. Saddle type, hot galvanized steel 
hanger is adjustable to fit all standard size 
crossarms. No dissimilarity of metals in current 
carrying Ln jall parts are of at Pee e cy 
copper content material. Can be readily cdn- 
verted to disconnecting switch by replacing fuse- 
LTCC a ba Melt ARLES ttt JET 


eat 


a 
ee 





Write for 

Bulletin 103-A 

for further 

CATALOG 650— 50 Amp. 5000 Volts ea eu eee ee) 

CATALOG 850— 50 Amp. 7500 Volts a | 
CATALOG 950—100 Amp. 5000 Volts Motthews 
CATALOG 956—100 Amp. 7500 Volts Gutout-s 


Pn Se Va eae 


CORPORATION 


8850 DELOR STREET ST. LOUIS 16, MISSOUR! 
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Increased Volume 
Cuts Cost of Silastic* 


Design engineers weigh the properties and 
service life of a material against its price per 
pound. Sometimes there is only one material 
that will serve the purpose and price becomes 
relatively unimportant. That has been true of 
Silastic, the Dow Corning Silicone Rubber. But 


stored energy or impulse breaker prin- 
ciple which provides fast position cir- 
cuit interruption for all values of cur- 
rent up to full interrupting rating. Fast 
reclosing of the breaker after fault in- 
terruption also will be provided to en- 
hance service and 
stability, it 


continuity 
was indicated. 


system 


Sangamo Electric Co Cuts 
Production of Meters 


In a notice sent to employees of the 
Sangamo Electric Co recently, Donald 
Funk. president, announced that effec 


AOONANs 


ANABsywy 


AAs 


this initial market for Silastic has now become 
large enough to permit more efficient produc- 


Yl 


tive March 1 the company would cut 


Ullman 
o “=. 


tion and the opening of new markets through 
a price reduction of 20 to 45 cents a pound. 


In the aircraft industry Silastic found a good 
initial market because it is the only resilient 
material that withstands hot oil and both high 
and low temperatures. Typical uses are: sealing 
thermal anti-icing systems; gasketing engine 
rocker boxes; and flexible heating ducts. 


Silastic tubing 
reinforced with 
glass cloth is used 
to seal heating 
and ventilating 
ducts operating at 
350-400° F, in 
Consolidated's 
Vultee Convair- 
Liner; in jet type 
plones at tempera- 
tures of 350-450 
| F. and under pres- 
sures up to 150 


In the automotive industry gaskets are one of 
many applications for Silastic now under test. 


CONTINENTAL MOTOR 


Silost the push rod 
ond tube assembly of Continental's 


ORPORATION 


gaskets in 


air cooled truck and bus engines 


Silastic 
withstand hot oil and temperatures 


ranging from —90° to 500° F 


Only Silastic is serviceable at temperatures in 
the range of —70° to —150° F. and upward 
of 500° F. It also has exceptional resistance to 
weathering and to many chemicals, excellent 
dielectric properties and water repellency. For 
more information phone our nearest branch 
office or write for pamphlet No. F5-AB-2 


*TRADEMARK RE PAT. OFF 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


Atlanta « Chicago «+ Cleveland « 


los Angeles « New York 


in Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Ltd., London 


Dallas 


Ow 


orning 


SILICONES 


FR ST UN 


182 


the production of single-phase type “A” 
meters 200 a day. Other cuts will be 
made in time-switch production and in 
some of the smaller volume apparatus in 
the metering field. The cut in output 
will involve the layoff of approximately 
120 employees, Mr Funk said. 

He explained that we are now very 
definitely in a “buyers market” for the 
first’ time 1938. “Many more 
meters are being produced in the 
United States today than are sold and 
competition is keen,” he 


since 


extremely 
pointed out. 


Manufacturers Make 
New Sales Assignments 


Electrical manufacturing companies 
have recently made the following ap 
pointments to their sales staffs: 


Kuhlman Electric Co, Bay City, Mich, 
has appointed Sales Engineers, Inc, 11th 
and Walnut Sts, Denver, Colo., and Stand- 
ard Products, Inc, 15 East Jackson St, 
Phoenix, Ariz., as sales representatives. 
Sales Engineers will cover all of the states 
of Colorado, Utah and Wyoming. Standard 
Products will cover all of Arizona. Paul D. 
Steele, Jr, is general manager of Sales 
Engineers and W. H. Eddy is manager of 
Standard Products. 


A. B. Chance Co, Centralia, Mo., has 
appointed O. G. Anderson sales manager of 
the Missouri Valley division, with head 
quarters at 906 East 78th Terrace, Kansas 
City 5, Mo. His territory includes Towa, 


Nebraska, Missouri, and Arkansas. 


Telechron, Ine, Ashland, Mass., has ap- 
pointed John W. Herring, Jr, sales repre- 
sentative. Mr Herring will be on the staff 
of A. W. Pingree, manager of the Boston 
office, with headquarters in Rochester, 
N. Y. His territory will cover the upper 
New York State territory. 


Gedney Electric Co, New York, has ap- 
pointed Russell L. Jessee Central States 
sales manager with headquarters in Chi- 
ago. Mr Jessee will guide Gedney sales 


in the Middle West. 


Graybar Electric Co has appointed J. D. 
Akers manager of its Lansing ( Mich.) 
branch. 


Wg 
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They speed up work and pro- 
vide dependable anchorage 
in new construction and 
maintenance. Quick and 
easy to install — made of 
tough rust-resistant malle- 
able iron—their holding 
power “tops” all others. 
Available two-way, three- 
way, four-way and cone 
types. Write for facts. 


Exclusive 
Everstick nut 
housing. Locks 
anchor firmly 
on rod. No 
chance of rod 
slipping = thru 
anchor. 


EVERSTICK ANCHOR CO. 


Manufacturer of ‘‘The Anchor of Merit’’ 


FAIRFIELD, IOWA 
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for GROUND You can clean, maintain en 
GUY relamp your High Bay Light- 
ing Fixt CHEAPER with 
ron nenn | ftecsiescits Ueneniaalien and 
CATENARY : : 
owering Hangers. 


We invite you to use our engi- 
neering service. 


HERE’S WHY: 
HIGHER 


Corrosion Resistance 
Tensile Strength 

Elastic Limit 

Resistance to Vibration 
Strength to Weight Ratio 


RESULT IN 
LOWER 


Cost per year of Installed Life 
Write us for literature or answers 


to specific engineering questions 


Monessen, Pa., Atlanta, Chicago, 


A¢gco Denver, Detroit, Los Angeles, New York, 


Pittsburgh, Philadelphia, Portland, 
San Francisco, Bridgeport, Conn. a @) || 4 S 0 ("| 


neha aaLi cea aeubabtoan MINLLaiLim Mink; THE THOMPSON ELECTRIC CO. 


AMERICAN CHAIN & CABLE | 


1101 POWER AVENUE ° CLEVELAND 14, OHIO 
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S&S — 


REASONS 


RPER 
EVERLASTING FASTENINGS 


Resistance to § Attractive 
Rust and Corrosion Appearance 


Resistance to 7 Easy to Clean 


High Temperatures 
8 High Strength 


Non-Magnetic 
° g Long Life 


RESISTANCE 
Re-Useable 11 TO FATIGUE 


inly 1 Reason for using common steel 
... LOWER FIRST Cost! 


1 
2 
3 
4 Non-Sparking 10) Lower vitimate Cost 
9 
0 


PROMPT SHIPMENT FROM STOCK — Bolts, Nuts, Screws, Washers, Rivets, Accessories... 


Harper maintains stocks of over 5,000 individual items in Chicago and New York large quantities of each 
Others being added constantly. Specials made to order 


from ample stocks of raw materials. 
Write for Catalog 


THE H. M. HARPER COMPANY 


Morton Grove, Ill.(Chicage Suburb); 200 Hudson St., New York 13 me A eg | ® 7 fe 
le: 


BRANCH OFFICES: At Cambridge, Cin- 
cinnati, Cleveland, D: Denver, Detroit, 
Grand Rapids, Los Angeles, Milwaukee, Phila 
delphia, St. Louis, San Francisco, Seattle, 
Toronto (Canada). 


ALL METAL 


DURABLE CONSTRUCTION 
* 
NON-TILTING 


e 
HIGH 
VISIBILITY 


HI-WAY 
TRAFFIC 
SIGN 


Standard equipment with many 
electric service and telephone 
companies. 

High visibility. 19°’ wide by 30” 
high. Folds compactly for stor- 
ing. Double faced sign plate as 
illustrated. 


The Silent 
Watchman 


ms el 
POWER DAM PROJECTS 
WIT AUS) ta 


ND aea  b 


SHUKED BY OUR HALE A 
CENTURY EXPERIENCE! 


Murray Gate Hoists are designed and built 
to meet all requirements . . . from the smallest 
hand operated to large motor operated—a wide 
range of capacities from less than 1 ton to over 
100 tons. During our nearly half a century of 
designing and building gate hoists we have de- 
veloped various designs for the different types 
of gate hoist problems. We feel sure we have 
designs and patterns that will fit your require- 
ments. 


We also build gate hoists entirely from your 
plans and specifications, if desired. In planning 
gates or gate hoists it is suggested you com- 
municate with us before your plans for the 


Write for BULLETIN B-39 | project as a whole are completed . . it will 
save expense and much preparation time. 


Salety Equipment tr all 9nd 
her Re, how wernt for all 1 


oa) Our engineering department is at your service 
any time to help solve problems involving this 


Ree eS Serpe 
Te ce Be Atel tL are 


WAUSAU WISCONSIN 








NEW ELECTRICAL CONSTRUCTION 


UTILITIES 


Proposed Construction 


Arizona — Trico Electric Co-operative, 
Tucson, 53 mi.. rural distr. lines and two- 
way radio communication sys., Pima Co 
$190,000. 

Arkansas—Mississippi County Electric 
Co-operative, Blytheville, 141.6 mi. elec- 
tric distr. line and sys. imprvs., Mississippi 
Co. $345,000. 

Calif., Mendota—-Pacific Gas & Electric 
Co., 245 Market St., San Francisco, Pa- 
noche substation. $3,157,000. 

fowa-——Hardin Co. Rural Electric Co- 
operative, lowa Falls, 41 mi. rural distr 
lines, sys. imprvs., Hardin Co. $216,000. 

Ia., Cedar Falls—State Bd. Educ Des 
Moines, power and heating plant imprvs., 
incl. plant addn., boiler, turbo-generator, 
switchgear, cooling tower, water treat 
ment equip. $100,000. Brown Eng. Co., > 
K. P. Bldg., Des Moines, engr. 

Ia., Indianola—City, City Hall, switch- 
board and station wiring, furnish, install 
transformers, cables and wiring, mechani- 
cal work, incl. generating equip., light and 
power plant. Buell & Winter, 508 Insur- 
ance Exchange Bldg., Sioux City, engrs 

Kentucky—Warren Rural Electric Co- 
operative Corp., Bowling Green, 215 mi 
rural distr. lines, sys. imprvs., two-way 
radio communication sys., headquarters 
facilities, Warren Co. $1,000,000. 

Minnesota—P. K. M. Electric Co-cpera- 
tive, Warren, mgr., R. A. Graham, 872 
mi. rural distr. lines, sys. imprvs., Polk, 
Kittson and Marshall Counties. $1,418,000. 
Ellerbe & Co., E. 505 First National Bank 
Bldg., St. Paul, engrs 

Mississippi—Southwest Mississippi Elec- 
tric Power Assn., Lorman, 360 mi. rurab 
distr lines, sys. imprvs., Copiah Co 
$900,000. 

Missouri—Black River Electric Co-op- 
erative, Ironton, 251 mi. rural distr. lines, 
sys imprvs., 51 mi. transmission lines 
Reynolds Co. $825,000. 

Mo., Palmyra—Northeast Missouri Elec 
tric Power Co-operative, Palmyra, Sect. 2 
bidg., Sect. 3, electrical work, Sect 4 
foundations and piling, Sect. 5, wells, 
Stanley Eng. Co., Hershey Bldg., Mus- 
catine, Ia., engr. 

Nebraska—Wheat Belt Electric Mem- 
bership Assn., Sidney, acquisition, rehabil 
itation generating plant and 4 mi. rural 
distr. lines in Lodgepole; constr. 408% 
mi. rural distr. line, 28 mi. transmission 
line, sys. imprvs., incl 2% mi. tie lines 
office facilities and completion of previ- 
ously approved construction, Cheyenne Co 
$862,000. 

Neb., Omaha — Omaha Public Power 
Dist., 17 and Harney Sts., substation, 19 
and Center Sts. $150,000, C. W. Minard 
c/o owner, ch. engr. 

New Mexico—Jame Mountains Elec 
tric Co-operative, Inc., San Ysidro, plans 
by Price & Hawk, engrs. and archts., 1509 
13 St., Lubbock, Tex., rural distr. lines 
Sandoval Co. $600,000. 

North Dakota—Cavalier Rural Electric 
Co-operative, Langdon, 732 mi. rural distr 
lines and completing previously approved 
constr., Cavalier Co. $1,120,000. General 
Eng. Corp., 2950 Chicago Ave., Minne 

Min., consult. engrs 

North Dakota—Tri-County Electric Co- 
operative, Carrington, 903 mi. rural distr 
lines and sys. imprvs. Foster Co. §$1,- 
575,000. 

Oklahoma—Oklahoma Electrie Co-oper- 
ative, Norman, 150 mi. rural distr. lines 
Cleveland Co., $460,000. E. R. Taylor & 
Assoc., 4107 AE 11, Tulsa, consult. engrs. 

Oregon—U. S. Eng., 19 E. Poplar St., 
Walla Walla, Wash., design, mfg. del. two 
4,500 hp. hydraulic turbines, for station 
service units at McNary Dam power house 
FAB McNary, net heads to range from 
62 to 92 ft., Umatilla Co 

Pennsylvania—U. S. Eng., 925 New Fed- 
eral Bldg., Pittsburgh, cofferdams, job, 
stripping, borrow and common excavy., 
129,000 cu. yd. rock excav., 145,000 cu 
yd. line drilling, 33,000 sq. ft. rolled and 
random fill, 50,000 cu. vd. dumped rock 
13,000 cu. yd. drilling holes, 10.900 lin 
ft. furnishing cement, 300.000 bbl. con 
crete, 331,000 cu. yvd.; reinforcing steel 
728.000 Ib. c. m. pipe. 1,190 lin. ft. bit 
surface, 18,000 sq. yd. installing equip 
furnished by Govt., 2.275,000 Ibs. ; service 
bridge, job; misc. metalwork, 107,000 Ibs 
misc. piping, 123,000 Ib., gantry crane rail 
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Sue Ease 


Wi Lene B- 


Ferret Set 


TO 
SOLVE YOUR 


HOUSING , 
PROBLEM —— 


Rugged tools . . . . twice as strong 
as you would expect such slim, streamlined 
handles and thin-walled sockets to be. 

“The Choice of Better Mechanics” 


Mechanics like this set because it is way over par in performance . . . 
the tools are strong and easily adaptable to a variety of jobs. 


They squeeze into tight places and get those hard-to-reach nuts and 
bolts that defy the ordinary type wrench. Recently designed by Snap- 
on engineers, they have the new features that make fast, easy work 
of the tough jobs. 


INCLUDED iN THE SET: 1/4” and 5/16” single broached sockets; 
11 double broached sockets from 3/8” to 7/8"; a speeder wrench, 


sliding tee, 8” reversible ratchet, nut spinner and 
$2765 


universal joint, plus a 3”, 6” and 12” extension. 
All complete in a metal box for only . 
Supplement your present set with 


. * - 


Maal Te 


these special Ferret tools ..... 


- 


shttentiou 
PURCHASING AGENTS 


Consult INSULATION (as many manufac- 
turers are doing) for study and comment 
on your custom-molded housing . . . for 
production in quantity for your branch of 
industry! Send prints for prompt quotes! 


eee wee 


MANUFACTURING CO., Inc: 
Custom Molders of Plastics for VPP DT 
11 New York Avenue, Brooklyn 16, N. Y. 
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CLUTCH-TYPE 
SCREW DRIVER 
Handles clutch - type 
(figure 8) head 
screws. Built short for 
easy operation in close 

quarters. 


———— rr 


FERRET FLEXTENSION 


ie 


RATCHET ADAPTOR 
Converts any combin- 
ation of Ferret han- 
dle, extension and 
socket into a reverse 
action ratcheting tool. 


A flexible steel cable extension connects han- 
dle and socket to work around corners and 


over obstructions. 


SNAP-ON TOOLS CORPORATION 
8108-C 28th Avenue, Kenosha, Wisconsin 


Enclosed find [] check [] Money Order or 
O Company Purchase Order for the $27.65 


Snap- 


Please send 


on Ferret Set. ; 
illustrated brochure describing 


109 individual Ferret units. 


PLASTIC GRIP 
HANDLE 
A shockproof, plastic 
handle, 5%’ long 
that is ideal for elec- 


tric work. Makes your 
Ferret Set more useful. 


DOUBLE HEX 
FLEXOCKETS 
Saves a lot of tough 
work fumbling for 
hard to get at studs 
and bolts. Eight sizes: 

3/16" to 3/4". 


EXTRA LONG FERRET SPEEDER oa 


36¥%4"' long, 27'* shank. Radius of sweep is 
3¥,°". “‘Palm-Grip’’ handle rotates to pro- 


vide easy operation. 















LOADING 
TRUCKS 






; FOR PULLING TIMBERS 





HOISTING 
MATERIALS 


THE JOB’S 
A CINCH...WITH 


WELLL 


One man lifts or pulls loads 
up to 10,000 Ibs. with the 
AMERICAN HANDIWINCH 
Simple, rugged, weighs only 
95 Ibs. Carries easily, sets up 
anywhere. Cut steel gears, 
two gear ratios. Has de- 
mountable tail yoke. Triple- 
width drum model also 
available. Sold everywhere; 
made by AMERICAN Holst 
AND DERRICK CO., ST. PAUL 
1, MINNESOTA 















































ALSO MAKERS OF GENUINE 
CROSBY curs) AND 
AMERICAN 


BLOCKS AND SHEAVES. $ = 


PROTECTION AT LOW COST 


Now PrerormMep ArMorR Rops in abbreviated 
Rods half as leneths for use under hot-line clamps Simple. easy 


to apply, economical, safe. Protect conductors against 





thle for abrasion; eliminate stress concentration. dampen Vi- 
bration; prevent arcing and burning of conductors as 
result of loose clamps. 


These abbreviated rods are available in galvanized 


steel, aluminum, copper or bronze and copperweld. 
“Hot-line” installations are made with tools designed 


for the purpose, 


Write for additional information. 





INDIANA STEEL & WIRE COMPANY - MUNCIE, INDIANA 
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52,000 lbs.; power and lighting sys., job 
and slide gate hydraulic operating sys. 
job. $8,000,000-$10,000,000, 

South Dakota—H-LD Electric Co-opera- 
tive, Clear Lake, 332 mi. rural distr. lines, 
Hamlin Ce $500,000. 

Tex., La Porte Texas Air National 
Guard Yo Lt. Col. J. D. Nottingham, 
Ellington Field, radar control center, near 
Lalorte Municipal Airport. $500,000, 
Powell Valley Electric Co- 

erative Jonesville, 245 mi. rural distr 

nes, sys. imprvs., headquarters facilities 
ind two-way radio communication sys., 
Lee Co $570,000, 

Washington—U. S. Eng., 19 E. Poplar 
St.. Walla Walla, design, manufacture and 
install three 104,000 hp. hydraulic tur 
bines ine] embedded parts appurte 
nance and pier nosings for 4 units for 
Ice Harbor Dam power plant 

















Low Bidders & Contracts 
Awarded 


la., Ames—-U. S. Atomic Energy Comn., 





P,. O..4 16 A, Station A, Feb. 16, re- 
earch ratory Iowa State C 
es Thompson & Sons, 2 





§ $1,749,000. 

N. Y¥., New York-—Bd. Transportation 
150 Hudson St., Zone 13, electri equip 
IRT 59 St. power house, to Emerson 
irden Electric Co., In & LL. K. Com- 
k & Co., Ine 5 E. 44 St., Zone 17 
0,000, Bids 12/17 
Tenn., Memphis—Memphis Light, Gas 
& Water Div Memphis, 115 kv cable 
erving South Memphis industrial area 
from Shelby Electric Co., 112 EF. Iowa 
Ave $687,500. 

Washington 














eville Power Admin 
729 N.E. Or Portland, Ore., Feb 
5, furnishin 30 kv. steel towers for 
Grand Coulee-Snohomish Line No. 2, Inv 
4485, from American Bridge Co Frick 
Bidg., Pittsburgh, Pa., $426,518. 










INDUSTRIAL, COMMERCIAL & 
PUBLIC BUILDINGS 


Proposed Construction 


Ark., Piné Bluoff Pine Crest Cotton 
o & Schumaker, archts 
ade, Kansas City, M« 








otton processit plant. $3,000,000 
Ill., Chieago Grevhound C ’ 141 
Ww Jackson Blvd plans by Skidmore 


Owings & Merrill, 100 W. Monroe St 2 
t wsmnt. Greyhound Terminal, Clark 









olph St $7,000,000; 20 story 

thice f bus terminal. $5,000,000 
Mi , Detroit—McCarthy International 
Tubing Corp., 6837 Wyoming St., plant, 


$3,000,000. 

0., Brooklyn (Sta. Cleveland)——Cleve- 
land Diesel Ene Div.. General Motors 
Corp 2106 W , St Cleveland, 150,900 





sq. ft. service parts bldg. near No. 3 Plant 
$2,000,000. 
Pa., *hila.——Socony Vacuum Oil Ce 





Ine., 58 St. and Schuylkill River, refinery 
addn. and storage facilities $18,000,000. 
Tex., Austin-—University of Texa Au 
tin, plans by Mark Lemmon, 1219™% Main 
St.. Dallas, administration, $1,500,000; law 

















sc 1, $1,500,000; lassroom, $1,700,000; 
? lassroon $1,275,000; fj rnalism 
$375,000; service st bldg, $750,000; 
pharmacy hool, $1.250.000, 

Va., Elko—State Rd. Health, Richmond 
iddnl. hosnital for Negro tubercul 8 
patients. $2,500,000, 


Low Bidders & Contracts 
Awarded 


N. Y., New York—860 Fifth Ave. Corp., 
74 Madison Ave., Zone 16, 17 apartments 
Fifth Ave from 67 to 68 Sts. Owner 
builds. $3,000,000. 

Tex., Bo Uv. Ss. Eng tox 61, 
Tulsa, Ok general contract 300 bed 
hospital, } 34-066-49-36, for Veterans 
Admin., Vermont Ave. between H and I 
t N.W., Wash. 25, D. C., to J. J. Fritch, 
6834 Harry Hines Blvd., Dallas, $4,237,- 
55. Bids 2/10 
Tex., Port Arthur—Gulf Oil Corp., Port 
Arthur 3 atmospheric-vacuum topping 
stills, Purchase and Hire, $5,500,000. Fst. 
$8,000,000 

Wash., Seattle—-Seattle Branch, Federal 
Reserve Bank of San Francisco, National 
Bank of Commerce Bldg., Zone 1, _Feb. 
23, 4 story, steel bank, from Kuney John- 
son Co.. 235 9 Ave. N., $2,058,000. Est. 
$2.000.000. 







































































P-L att street, ExPANDING 
TYPE EARTH ANCHORS 


Here is the first really efficient, two-piece 
earth anchor that is of simple, fool-proof, 
all-steel, heavy-duty construction. P-L 
Earth Anchors are exceptionally rugged 
and possess tremendous holding power. 
P-L Anchors can do a better job and can 
be installed quicker in all types of soil 
Everyone from the engineer to the line- 
man can appreciate the ease of handling 


and installation. 


EASY TO INSTALL 


P-L Anchors come 
to you as assem- 
bled units. Built of 
two simple pieces 





of heavy steel 
plate. A few blows 


af 


of the tamping 
bar and the sharp 
edged blades cut 


a | 
- 
deeply and per- 
manently into 
' solid, undisturbed 
* earth, 
— | 


FOR LITERATURE WRITE 
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Need Poles Quick? 


We are making a special 
effort to handle 
emergency pole orders 
—-In full car or mixed 
car load lots 


We can promptly ship out of 
stock your rush orders for most 
Class sizes and lengths of BAXCO 
Pressure Treated Douglas Fir 
Poles. Our service in shipping 
cars of mixed lengths will enable 
you to replace your yard stocks 
quickly and economically. Check 
your stock shortages Today—and 
write or wire us for quotations 


J.H. Baxter & Co. 
333 Montgomery St., San Francisco 4, Calif. 
Telephone: DOuglas 2-3883 Teletype: SF 455 


BAXCO 


LONG LIFE 


DOUGLAS FIR POLES 


roe mo 









ee cs ‘: 1 LOM LE 
| Pe = ae 4 
WE PRODUCE from Coost-ty 


quality poles 


pe Gouglos Fir our own fine, high 





. \ f 
y yA ’ =r} > 
‘ Mb 2, iit 


WE PRESSURE TREAT 8axCo Poles in our large modern plonts 


with creosote or creosote-petroleum-pentachlorophenol 






































333 MONTGOMERY STREET - SAN FRANCISCO 4, CALIFORNIA 
ASSOCIATED COMPANY: J. H. BAXTER & CO. OF OREGON 


Producers of Quality Poles for Over 30 Years 









PLASTIC COVERS_— Here are those new streamlined 
PLASTIC COVERS you’ve been hearing about. They are 
being shipped out as fast as they come off the molds, and 
you should hear some of the swell compliments we have 
been receiving — ‘Why didn’t you produce these before?” — 
“The best change made in test switch covers,” etc. 


























Cat. 204PB, 44” base ) 

| Front Cat. 207PB, 712” base Back 
‘ Cat. 209PB, 91," base ( Connected 
Cat. 2!11PB, 11',” base 


( Connected 





Cat. 211PF. 1113” base 










































Pleasing to the eye, precision SWITCHES 
molded of heavy black Textolite, ENCLOSURES 
ACCESSORIES 


and being fully insulated, they 
cannot cause a short circuit 
when installing or removing. 
Specify them on your next order. 


METER DEVICES 


COMPANY CANTON, OHIO 





AGE FENCE“ 





1) He is an experienced, reliable adviser on protection against hazards to property 
and life. 2) He knows how to combat climate and terrain conditions affecting chain link 
fences. 3) He can offer fence styles and metals to meet your need or preference 4) He 
will recommend a fence that is top quality in every detail. 5) He will erect your fence 
with the expertness that assures a rigid, enduring protection. 6) He is your nearby 
member of Page Fence Association. Write for illustrated information and we will send his 
name and address. 


For name of nearest member firm, write to PAGE FENCE ASSOCIATION in Monessen, Pa., Atlanta, 
Bridgeport, Chicago, Denver, Detroit, Los Angeles, Philadelphia, Pittsburgh, New York or San Francisco 


PRODUCT OF PAGE STEEL & WIRE DIVISION OF AMERICAN CHAIN & CABLE + BRIDGEPORT, CONN. 
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RECENT RATE CHANGES 


Connecticut Licht & Power Co has 
been granted a 6% raise in electric rates by 
the state commission. ‘Ihese take effect im 
mediately and will add about $1,093,000 to 
revenue. A $511,000 gas rate rise has also 
been approved. The commission further 
authorized extension of a fuel adjustment 
charge to residential customers, and to com 
mercial users who were not subject to it. 
The company had sought an 11% rise in 
electric rates, averring its need for an 
increase of $3,037,000 in this category. It 
serves 106 municipalities, has 225,000 elec- 
tric and 87,000 gas customers. 


Jersey Centra Power & Power Co, As- 
bury Park, has tiled a_ petition for 
higher rates with the state Public Utilities 
Commission. The proposed increase would 
boost the cost of electricity by 1 cent and 
gas by 2 cents a day to home users. The 
company estimated that the schedule filed 
would increase its electricity revenues by 
4% and gas revenues 10$%. Edwin H. 
W erner, Jersey Central Power president, 
said the increase would also affect commer- 
cial, industrial and municipal users. He 
said the company anticipated increased rey 
enues of $675,000 from electricity and 
$525,000 from gas under the new schedul 


West Penn Power Co has filed with the 
state Public Utility Commission a tariff 
supplement, to become effective April 1, in- 
creasing electric service costs for Allegheny 
Ludlum Steel Corp, Brackenridge, and 
Armco Steel Corp, Lyndora, an estimated 
$136,209 annually. The supplement affects 
West Penn’s Schedule 8, available for serv- 
ice at 25,000 volts or over for loads of 
15,000 kva or greater, supplied at not more 
than two points of delivery within a dis 
tance of eight miles. The demand charge 
for kilovolt-amperes in excess of 15,000 is 
increased from $1.25 to $1.50 gross per kilo 
volt-ampere. The energy charge is increased 
from 3 mills gross per kwhr for the first 
10,000.000 kwhr per month and 2} mills 
gross per kwhr for all additional kwhr, to 


3 


2} mills gross per kilowatt-hour for all use 


Coal Research Fund 


To create new markets and to hold 
and expand present markets, the board 
of directors of Bituminous Coal Re- 
search, Inc. has authorized a research 
budget of more than $500,000 for the 
second consecutive year. This will fi- 
nance the development of new equip- 
ment, methods for more efficient coal 
utilization, and fundamental research. 
The funds for BCR research are pro- 
vided by more than 300 coal companies, 
railroads and manufacturers 


Expands Detroit Quarters 


Announcement has been made by 
Cutler-Hammer, Inc, Milwaukee, of new 
and expanded quarters for the com- 
pany’s Detroit district sales office and 
wareliouse located at 15427 Woodrow 
Wilson Av, Detroit 3, Mich. FE. F. Weiss 


is Detroit district manager 
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Fora 


quarter of a century— 
SERVING THE UTILITIES 





Test Blocks @ Test Switches @ Special 
Switches @ Test Tables @ Safety Blocks 
@ Meter Enclosures e Meter Connection 





Units @ Reactiformers @ Transformer 
Enclosures @ Accessories 

S SWITCHBOARD & DEVICES CO. 

CANTON 1, OHIO 


UPERIOR 
A subsidiary of the Union Metal Manufacturing Co. 
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a standardized 


deep meter socket 


FEWER ITEMS TO STOCK! 
EASIER INSTALLATION! 


LOW PRICE PLUS 


1. Additional wiring space for 


more liberally rated conductors 


2. Increased current-carrying ca- 
pacity 


3. Bonderized pius baked-on alu- 
@ This new four-terminal standardized socket, Type R-1, 


covers with one catalog item the widest practicable range 
of applications and ratings for single-phase metering. It 
reduces the number of items to be stocked, increases inter- 
changeability, and provides for future growth. 

Detailed specifications and installation suggestions are 
available from your nearest G-E representative. Consult 
him today, or write for Bulletin GEA-5147. Apparatus Dept., 
General Electric Company, Schenectady 5, N. Y. 


minum paint for increased cor- 
rosion resistance and 
life 


longer 


4. Base is die-cast for strength 
and permanency of dimensions 


5. One-piece snap-action stain- 
less-steel ring. No tools re- 
quired for installing this quick- 
hitch ring. 


aaa 





Onda aLe 


That transmission line fact 
you want is here 







Makes you expert in the fundamentals and 
practice of transmission line work 

Here's a big reference handbook filled with the facts you need in 
do quick, safe, It helps you brush-up on electrical fundamen 
tals gives infor nm general . . . offers the same 
standard procedures and methods that crack linemen use . . . provides complete 
testing, inspection, maintenance 


order tc 
efficient line work 
ation on electrical systems 





authoritative coverage of materials, construction, 


and repair of transsmission lines. 


THE LINEMAN’S HANDBOOK 


By EDWIN KURTZ 


sor of Electrical Engineering and Head of Department, State University 





2nd Edition, 652 pages, 682 illustrations, $5.00 
book is a 


and cautions on 


data, 
neman's work 
ctricity to 


manual of principles. 


aspects of the | 


This great 
methods 
covers everything 


ll 
a 


from the 


principles of ele 















the maintenance of Writte simy clearly, it 
spotlights all the ir fact vith clea lustra- 
tions—over one photograph per page. Used by thousands of 
other line department workers, this »*K helps you check 
your methods against the practices hers - Set quick 
dependable answers to prot lems that arise on your job. 


F™ 10 DAYS’ FREE EXAMINATION ™* 


You get time and trouble-saving 




























methods in these chapters: 
2 


1. Elementary Electrical Principles 2. 
The Electrical System 3. Distribution 
Cireuits 4. Line Materials 5, Line 
Equipment 6. Line Protective Equip- 
ment 7. Line-control Equipment. 8. 
Fundamentals of Line Design 9. Pole- 
line Erection 10. Tower-line Erection 
11. Inspection, Testing and Mainten- 
ance 12. Rural Lines 13. REA Manual 
of Operation and Maintenance 14. Saf- 
ety Methods in Construction of Over- 
head Lines 15. Pole-top Resuscitation 
16. First Ald Talks 17. Accident Pre- 


vention Course for Linemen 





McGRAW-HILL BOOK, CO., Inc., 330 W 42nd St., NYC 18 i 


i Send me Kurtz's THE LINEMAN’S HANDBOOK, 2nd ¥ 
Edition, for 10 days’ examination on approval. In 10 days 

I will remit $5.00, plus a few cents delivery charge, or return i 

i the book postpaid 


Name 
Address 
State 


q City Zone 


i Company ... 


Position . W-3-12 wf 
* Save: We pay delivery charge if you send cash with this 
j coupon. Same return privilege. i 
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LIGHTWEIGHT ELECTRIC PLANT 





- " ; - @® RECTIFIERS Bulletin 4809. cover 
fy Y yy - ing mechanical rectifiers, gives history of 
a the reetifier and principles of operations. 

VY - a including efficieney eurves. I-T-E Cireuit 
Philadelphia 30, Pa 


747 Ps : | 
“ BV Yy <8 @ POLES: Catalog describes the Cobra 


, process for the treatment of overhead 
; line poles, Topics in this 28-page catalog 

WES ) include causes of destruction of poles 
i choice of new poles and preparation for 

impregnation; preservation; treatment 
after initial impregnation; Cobra inje« 


tion process. Cobra, Ltd, 84 High xt 
Lraintree, Essex, England. 


4 4 : . Model 
_ SCK-115M, 5,000 lara aut 
Weighs only 15 Ue, ~ watts, 115 volts D.C. @ LIGHTING: RLM — Specifieations 


Booklet discusses the qualities of por 
celain enamel and its uses in industrial 


Breaker Co, 19th and Hamilton Sts, 


Use fast-working electrical tools on NEW ONAN “CK” ELECTRIC PLANTS are available 


any construction or maintenance job te $000 wane D.C, 15 and 230 volts; 2000 and oe units, a es are 
= i 2 ‘i 000 watts A.C. in all standard voltages. ‘ublications Office, 326 ’. Madison St 

with this high capacity, portable, com- — COmprere ELECTRIC PLANT LINE INCLUDES: A.C.— a ae = P , 

pact electric plant. Equipped with four- SES tg BREED cou ts ’ caiuemae cael Chieago 6, 1 

receptacle box for direct plug-in of tools frequencies. D.C.—600 to 15,000 worts, 115 and 230 

or lights. Available with carrying frame, volts. Battery Chargers— 500 to 6,000 watts, 6, 12, @ RELAYS: Entire line of relays, com 


or dolly-mounted. Powered by Onan 10 — 24, 32 ond 115 volts. 


HP, two-cylinder, 4-cycle, air-cooled | ONAN AIR-COOLED ENGINES—CK: 2-cylinder op- plete with descriptive detail, dimensions 


i and contact combinations, is illustrated i: 
engine. Shipped complete... ready to pete, 10 HP. BH: 2-cylinder opposed, 5 HP. = ’ , : 
ar ss . 1B: I-cylinder, 31% HP. a 48-page eatalog. Advance Electric & 


Relay Co, 1260 West Seeond St, Los 


D. W. ONAN & SONS INC. Angeles 26, Calif. 
Write yr cataleg 5429 Royalston Ave., Minneapolis 5, Minn. 


@ ANNUNCIATORS: This 4-page bul 
letin illustrates and describes “ANG” 
iudible-visual annunciators for industrial 
and = publie utility signalling purposes 
Other types mentioned are “ANF” and 
“ANFA”’ annuneiators. The Autoeall Co 
fic gilli lala aitaeeinaseaac tliat Di laaadinnteemiiiinaate Tucker ave, Shelby, Ohio. 





@® CONTROLLERS: Catalog 15-12 of 
fers a diseussion of the fundamentals 
pli, oxidation-reduction potential an 
conduetivity and deseribes various instr 
ments, A feature is pH and conduetivit 
eontrol and their application to different 
industrial processes. Brown Instrument 
Co, Wayne & Roberts Ave, Philadelpl 
H.1 


@FINTURES Various models of cor 

mercial and industrial fluorescent fixtures 
are described in this 6-page catalog. Cor 

struetion details and information on ac 
eessory equipment are included. Centra 
lite Co, Cineinnati 14, Ohio 


ARMOR ROD CLAMPS @ SUISTATIONS: Construction fs 


tures, operation details, ete. of mew sti 
ardized load center unit substations 
deseribed in Bulletin 11B6285A. The bul 
tionally high tensile strength and corrosion resistance. No. R-101! letin. ineludes a simple and flexibl 


Clamp bodies are a special silicon aluminum alloy having excep- 


has pure copper liner bonded by special process in small groove nomogram which makes it easy to select 
} the correct air circuit breaker for anys 
application of a standardized load center 
mit substation. Allis-Chalmers Mfg Co 
South 7Oth St, Milwaukee, Wis. 


large groove for #6 to 1/0 ACSR over armor rods. Write for 


Bulletin No. 25 giving full data. 


@WELDING: Inert gas welding. a 
method of are welding using helium. a 
gon or atomie hydrogen, is discussed 
Bulletin 1.102, Specifically, this four-page 
bulletin deals with tungsten electrode 
ansteel Metallurgical Corp, North Cl 
eago, Hl 


BATTLE CREEK, MICHIGAN 


@® WIRE AND CABLE: Catalog No, 22 
is a 44-page illustrated publication co! 
taining tabular data on bare and tinned, 
as well as weatherproof wires and cables 
It «also ineludes American Standards 
specifications for weatherproof wire typ 
URC. Rome Cable Corp, Rome, N. 
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The STEP-by-STEP EVOLUTION 
Of ELECTRIC POWER 


Electrical World’s 


75th Anniversary Edition 
(coming May 21) 





makes a step-by-step examination of the development 
of modern electric systems and apparatus .. . it is a 
comprehensive study, covering the evolution of energy 


generation, distribution and utilization. 


® a grade-A textbook for cadet training courses because 


it is a mine of information for all industry newcomers. 


@ sets forth the demands for each new advance in plant 
and system design and the reasoning behind each new 
product development. It presents the current status of 
the art with the purpose of indicating future trends in 


system and product evolution. 


IF YOU WANT EXTRA COPIES, 
FILL IN THIS COUPON .ccicarapeit'y 


ELECTRICAL WORLD 
McGraw-Hill Building, New York 18, N. Y. 


Please reserve copies of Electrical World’s 75th 
Anniversary Edition at $2.50 per copy. Order must be 
recived by April I. 


eat out 


od doy 


Address 
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Property Marking 
on Telephone Lines 





Economically Accomplished 
With Premax Aluminum Tags 


Once telephone poles and other 
properties are marked for identifica- 
tion with Premax Stamped and Em- 
bossed Tags, or Letters and Figures, 
the job is done for all time. No main- 
tenance, for Premax Markers outlast 
the averase pole. 

Whether it is a new line or renewal 
of obliterated stenciling, investigate 
Premax Markers—they materially 
reduce maintenance costs. 


Div. Chisholm-Ryder Co., Inc. 
4948 Highland Av., Niagara Falls, N. Y. 








fe were 
Electrical Connector 





WRITE for 54-page 
illustrated catalog. 


COPPER TUBE | 
& PRODUCTS, Ine. | 






CINCINNATI, OHIO 


BOOK REVIEWS 





Standard Handbook for Electrical Engineers. By 


A. E. Knowlton, editor-in-chief Published of 
McGraw-Hill Book Co, Inc, New York 18. 231 
pages, illustrated. Price $12. 

The Eighth Edition of the Standard 


Handbook for Electrical Engineers, which 
has just come from the press, conforms to 
the high standards set by the preceding 
editions and merits the publisher’s char 
acterization as “The One Indispensable 
Reference Tool of the Electrical Engineer 
ing Field”. Sixty-eight of the one hundred 
and two authors who contributed to the 
Seventh Edition have been joined by about 
thirty-five authorities to produce the ex 
tensive revision and expansion which has 
taken place in the current issue, As in 
the previous edition, the subject matter is 
arranged in 26 sections, the titles of some 
sections having been changed or enlarged 
to describe their new contents and scope 
more accurately. Comparison with the 
Seventh Edition confirmed the extent to 
which revision and modernization has been 
carried. Pronounced changes have been 
made in the treatment of subjects where 
the greatest developments or advances in 
the art have taken place. No recent de- 
velopment in the electrical engineering 
field, of which this reviewer is aware, has 
failed to appropriate recognition. 
Recasting and amplification of the former 
presentation of certain which 
should greatly enhance its value for refer 
ence purposes, has taken place in numerous 
instances. A particularly outstanding ex- 
ample is the treatment of the subject of 
Conductors, closely followed by the re- 


receive 


subjects, 


vamped sections on Transformers, Gen- 
erators and Wiring Design. The new edi- 


tion is an outstanding piece of work, and 
a “must” in the library of any electrical 
engineer.—R.H.B. 


Fundamentals of Electric Waves. By H. H. Skilling 
Published by John Wiley & Sons, Inc, New York 
16, N. Y. 245 pages, illustrated. Price $4.00 


The characteristic which marked the first 
edition has been retained in the revision 
the author's ability to interpret the abstruse 
concepts of wave theories into physical 
analogies. The new matter pertains to wave 
guides, to wave reflection, to antennas, to 
retarded potential and to propagation in 
ionized media. Mathematical treatment re- 
sorts to the gradient, curo, nabla, 
theorem, etc, in keeping with the 
manner of investigating waves. 


Gauss 
modern 


Construction of the Wattmeter Vector By 
J. C. McPherson. Published by J. Richards, 
Corpus Christi, Texas 108 pages, illustrated 
Price $2.50 


This is exactly what it says and no more, 
except that it pertains to watthour meters 
rather than to wattmeters. The author ap- 
pears to recall his own stages of progress 
in understanding how various polyphase 
meters can register differing loads and 
power factors on the respective phase s. He 
probably added one current vector at a time 
to his diagram and now he reproduces those 
successive vector plots for the benetit of 
those who sit where he sat. Anyone who 
has difficulty in understanding a polyphase 
pattern “all at should be 
helped by the easy stages set forth in the 
book. Purists would find flaws in the 
author’s terminology and phraseology but it 
is not written for them—it’s for the earnest 
meterman, 


vector once” 
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NOW! THE NEW 
TEXANKERS 
ARE EVEN @ @ 

BETTER! 















New models, new im- 
provements and new 
ease of installation 
make Texankers even 
better than ever be- 
fore. These new Tex- 
ankers are the result 
of extensive field ex- 
perience and careful 
testing in the labora- 
tory. Sturdy construc- 
tion gives plenty of 
reserve strength over the years to come. 




















All Texankers are made from 35018 grade 





malleable iron, corrosion resistant and extra 






strong 






Write today for your Texanker Catalog Sheet 
and list of new low prices! 







TEXAS FOUNDRIES 


Organized for Service 


LUFKIN, TEXAS 












FASTER, SAFER JACKING 


on Reel and Pole Jobs... 




























SIMPLEX 
REEL 
JACKS 





@ Stable, T-Shaped Base 


@ Right and Left Hand 
Operation for Faster 
Payout 


@ Ratchet or Screw Type 
@ 10 Models 
@ 1—15 Tons Capacity 







@ No digging needed! 


@ Pull, straighten 
poles of any size! 


@ 8 Welded Stee! 
Chain 


@ 5 Steel Lever Bar 
@ 3 Models 
@ 5 — 15 Tons Capacity 


SIMPLEX % 
POLE 


JACKS 


Get man-hour savings that really cut 
construction and maintenance costs 
with these rugged Simplex Jacks 
Get fast, safe jacking, with easy 
operation that speeds work! 

SEND FOR BULLETIN: UTILITIES 48 










TEMPLETON, KENLY & COMPANY 
1046S. Central Ave. Chicago 44, Illinois 














IPCO UTILITY 
RAIN SUIT 


Absolutely 
waterproof 
and 
windproof 
. « Patterned 
roomy to be 
worn over 
regular 
clothing. 


Offers 
finest 
oll-weather 

Protection 


The 
iPCO 
Utility 
RAIN 
SUIT 


Consists of 
coat, pants 
and detach- 
table hood 
Double texture 
fabric with a 
sheet of solid 
rubber vulcanized 
in between assures 
waterproof quali- 
ties. Olive drab 
color 
BULLETIN B-39A 


RT ORL aT aie 


eee 


2808 N. FOURTH STREET - PHILADELPHIA 33, PA. 






Seymour $mitx 


nap Jock 


PLIER-WRENCH 












CAPACITY 
INDICATOR 


Features 


Jaw 
odd- 
pieces. 


1. Swivel 
holds 
shaped 

2. Capacity Indicator 
pre-sets spread. 

3. Release unlocks jaws in- 
stantly by a touch of the 
finger. 


Tremendous grip. Use ~ &, 


jaw 


as a plier or, when 


locked closed, 


2 
for INSTANT 


holding articles to be LOCK 
drilled, welded, 
ground, etc. 1000's RELEASE 


of uses around home, 
farm, garage, shop. No. 2607, 7’, $1.75; No. 
2610, 10’, $2.25. 

& SON 


Seymour $mitr 4% 


901W Main Street, Oakville, Conn. 
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Chemical Weed Killers 


(Continued from page 111) 


Manpower requirements for spray- 
ing vary with terrain since in general 
pack spraying methods must be used 
where terrain is too rugged for ve- 
hicles required with high volume 
spray methods. Over rough terrain 


five manhours per acre is required | 


for high volume spray. Eight man- | 


hours should be allowed to pack 
spray one acre. 


Future Developments 


Since present chemicals are satis- 
factory, improvement of sprays will 
likely be slower than heretofore. 


The most attractive course for de- | 


velopment appears to be in the direc- 
tion of equipment for more econom- 
ical distribution of chemicals. All 
power spray rigs and vehicles now in 
use are shop modified commercial 
units and none is completely satisfac- 
tory. It is understandable that until 
now there should be hesitancy to pilot 
model a rights-of-way vehicle actually 
fitted to the job. The ideal rig would 
be capable of moving a 600-gal tank 
of water over hillside locations and at 
the same time be mobile enough to 
detour obstructions via the highway. 
Disposal of dead brush was a prob- 
lem about which there was some rea- 
sonable question early in the investi- 
gation of chemical brush control. 
Dense stands of briars, locust and 
haw could be as objectionable dead 
as in full leaf. Surprisingly enough, 
however, natural elimination of dead 
stalks has been much more rapid 
than expected. By the second year 
woody plants have fallen and the 
pressure of wind. snow and rain hides 
them in mat of vegetation. 
Stubborn of briars to 
2.4-D has shown the use of that ma- 
terial alone to be inadequate. When 
other woody plants are eliminated 
briars will develop sufficient density 
to prevent access. Relatively diluted 
of 2.4,5-T effective 
against briars, thereby eliminating 


resistance 


solutions are 
the last seriously objectionable plant. 
It is not expected that power line 
rights-of-way will acquire the appear- 
ance of well-kept turf through chemi- 
cal treatment and it would be hard to 
justify such a condition economically. 
One can be assured that regardless of | 
which proven weed killer they select, | 
there will be more permanent return 
on the investment by plant eradica- | 
tion than by re-cutting. 









ROMs 


STANDARD 
& SPECIAL 


for 
POWER 
LIGHTING 
HEATING 
WELDING 
ELECTRIC 
FURNACES 
PHASE 
CHANGING 
ETC. 


FROM 1/4 TO 500 KVA 
UP TO 15,000 VOLTS 


EISLER TRANSFORMERS ARE BUILT 
STRICTLY TO N.E.M.A., A.S.A. AND 
A.1.E.E. STANDARDS 


EISLE ENGINEERING CO., INC. 


CHAS. EISLER, PRES. 
769 South 13th Street Newark, N. J. 


SING LE-PHASE TRANSFORMER Olt COOLED 





STYLE 
No. TR-123 








Put That Ladder Down! 
a tere 
Eliminate the 
hazards of Falls 
Cuts and Shocks with 


Chadsey Safety 
Waa 


Replace Bulbs Easily 


Rubber changer head holds lamp 
firmly. “Like The Grip of Your 







Hand.” Hardwood sectional poles, 
with brass ferrules and spring-but- 
ton lock, in 4 of 6 foot lengths, 
can be interlocked to reach hard- 
to-get bulbs up to 30 feet 


a 


Remove Broken 

Lamp Bases 

By reversing changer head, the 
tapered end fits snugly inside 


broken lamp base, a twist of the 
pole removes it. Safe up to 29,000 
volts! Changer heads available in 
following sizes: Medium (std) base 
lamps, 10-15W; 25-60W; 75-100W; 
150W; 200-300W. Mogul base 
lamps, 300W; 500W; 750-1500W. 
Also for PAR 38-R-40 spot and 
flood lamps 


Adjustable adapter available for 

bulbs mounted at an angle. 
Write to Dept. EW for 

descriptive folder and price list 


In Canada: 
Irving Smith Limited, Montreal 





Chadsey Corporation 


ee et ei) ee 





































































































































































PROFESSIONAL SERVICES 






CHAS. T. MAIN, INC. 





Engineers 


BARKER & WHEELER “By caso of special training, 


tt Desig 
( ructiot Power Syste Water Sup 


wide experience and tested 
ability, coupled with professional in- 
tegrity, the consulting engineer brings 
to his client detached engineering and 
economic advice that rises above local 
limitations and encompasses the avail- 
ability of all modern developments in 







he fields where he practices as an ex- PIONEER SERVICE 
BLACK & VEATCH ceding Sc a Darlin gy gland & ENGINEERING CO. 





sulting Hugie place but supplement and broaden ind Desigr 
team and Electric Power Investigations those of regularly employed personnel, 
Super . £  Constructio Valua 






are justified on the ground that he 
saves his client more than he costs 
4706 Broadway, Kansas City, Mo him.” 





i Laboratory Service 












ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 
Desig S \ Aina 


BRADLEY & WILLIAMS, INC. Recording & Statistical Corp. 


BILI ANALYSIS CONSUMPTION 








Transmission, Distribut Line 
Substations, Communication Lines 





STUDIES 
Hk ONE STEP METHOD 














HUGH L. COOPER & CO., INC. 


Hyd 1 Ene 





GILBERT ASSOCIATES, Inc. 


7ERVISION OF STEAM. HYDRO 
Y iE DISPOSAL 


SANDERSON & PORTER 


Engineers and 
Constructors 








FZLS 





















DAY & ZIMMERMAN, INC. 


Enginecrs 


HARZA ee Co. SARGENT & LUNDY 


ENGINEERS 


Consulting En 

I HARZA 

—_—— MONTFOKD FUCIK CALVIN VO DAVI 
| ! t 


Invest 
PHILADELPHIA 
NEW YORK Packard Building 





HOOSIER ENGINEERING 
COMPANY 


Erecting Enaincers 
Transmission Lines, Substations 
46 So. Sth St. ¢ bus, O 





Ebasco Services Incorporated F. A. TUCKER, INC. 


Busin Contractors—-Engineers 








UTILITIES LINE CONSTRUCTION 
COMPANY, INC. 


Construction and Maintenance 


ELECTRICAL TESTING LUCAS & LUICK 
LABORATORIES INC. Riana 


TECHN AL RVICES 












H. F. FERGUSON 


KEITH B. MacKICHAN THE J. G. WHITE 






Consulting Electru ‘ Eng n" Consultin I 
ENGINEERING CORPORATION 
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LETTERS TO THE EDITOR 








making sure with pounds g@& not guesses... — 


Connecticut River 
Valley Flood Control 


To the Editor of Evectrica Wor.ip: 
The item in the January 22 issue of 
the Ereetrrica, Worip, page 12, con- — 
cerning the proposed Connecticut River 
Valley Flood Control Compact states 
“the compact specifically states the sites meine 


are not suitable for power develop- 










































ment”. This statement is not correct. 


o 
_ 

. 

Syngm? 


Guesswork with high lines or guy wires is dangerous — 
unnecessary and most of all, costly. Summer slackness and 
winter tautness are unmerciful on your conductors — the 
“guess” method just isn’t economical. Prevention of trouble 
is obtained only by strict adherence to the manufacturer's 
note Article IV. which starts on page 4, prescribed tensions for varying temperatures. Dillon 
sper ifes the dams. construction of Dynamometers were created specifically for this purpose 
’ ° . They are light-weight, portable and extremely accurate 
which is approved by the State wherein 


Enclosed is a copy of the Compact 
which was approved unanimously by the 
New England Interstate Flood Control 
Committee and which is now before the 
Legislatures of the four States in the 
Connecticut River Valley. You will 


Rugged not injured by overload or hard knocks 
located. No mention is made anywhere shackle strength double Dynamometer capacity. Easy to 
in the compact of power development or use on pole or ground without cutting wire. Write today 
the possibility of such development at for your FREE copy of “Rules for Successful Wire Pre 
rd ; I , Stretching and Stringing” — special bulletin on Dillon 
any location 


Dynamometer 


There is no language in the proposed W. C. DILLON & CO., INC. 


5410-C W. Harrison Street © Chicago 44, Illinois 


Compact which can in any way pre- 
vent development or utilization of the 
water resources of the Connecticut 
River Valley for any purpose 

Richard Martin. Secretary 

Flood Control & Water Policy 


Commission 





Hartford, Conn 





Correction of AIEE ALL ALUMINUM 
Cable Discussion COMDUIT RODS 
othe Ba ‘ ‘ STRONG .. . LIGHTWEIGHT... EASY TO WORK WITH... 
O the EGHOr OF ELECTRICAL WORLD TIGHT-LOCKING . . . NO MALE AND FEMALE JOINTS... 
| am sorry to have to report that my EACH COUPLER IDENTICAL... WRITE TODAY FOR DETAILS 
| discussion at the ATEE was misquoted AND PRICES. 


in your February 12. 1949 issue. page 
95. middle column. It should read as ABBOTT oe MATHEWSON, Inc. 
follows: Box 149, Niagara Square Station, Buffalo, 1, N. Y. 

“KE. J. Merrell, Phelps Dodge Cop- 
per Products Corporation, presented 
data from tests on mass impregnated 


round cable with a taped sheath and em aa 
oval Compression type (continuous @ aa) 
polyethylene sheath) high gas pressure 


U. S. Patent No. 1.933.555 


SOLDERLESS 

and 100 te 105 C copper lonization AS: CONNECTORS 
factor of new cable was 0.01°7 for both AAA thE A Ooh ea eet 
constructions. Upon removal of gas STRIP ENDS! 


pressure after test. it increased to 2.2° 


cables. The cables were subjec ted to 25 


load cycles between room temperature 


WA 


in 5 days for the round cable. but 





only 0.26 for the oval construction.” 


Edwin J Merrell tae eee ed ee STAR METER SEAL 
Head of Electrical Research Laboratory 


: . ‘ : WRITE FOR DATA SHEET NO. 1084 Eliminates meter tampering. Cannot be removed 
Habirshaw Cable and Wire Division 


without mutilating. SEND FOR SAMPLE. 
Phelps Dodge Copper Products Corp TO) 8.1. ELECTRIC CORPORATION STAR PORCELAIN CO. 
Yonkers. N. Y WARREN, PA 


51 Muirhead Ave. Trenton, N. J. 
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@ SEARCHLIGHT SECTION @ 





YOUNG GRADUATE 


With electric distribution expe- 







rience, by prominent manufacturer 
15 kv. 





of automatic protection 





equipment, to assist Sales Man- 





ager with application and sales 





problems. Work mostly in fac- 





tory Sales Office at first, occasional 





nation-wide travelling later. Es- 





tablished bonus and profit-sharing 





plans. Unusual opportunity for 





qualified Engineer with initiative 





and ability to get along with peo- 





ple. Location, Wisconsin. Give 





outline of Education, Experience, 





and Physical Characteristics 









P-8263 Electrical World 
520 N. Michigan Ave. Chicago 11, Ill. 






MECHANICAL ENGINEERS 


For Positions of 


Project and Senior Engineers 
Steam Power Plant and/or Gas Plant Experience 


Preferred. ideal Community—Close to Metrepoli- 
tan Areas. Write to 


Mechanical Engineer 
PENNSYLVANIA POWER & LIGHT CO. 
Allentown, Pa. 


WANTED 


TRANSMISSION 
SUPERINTENDENT 


To operate and supervise 600 miles of new 
69 kv transmission line, 30 substations, 
maintenance crews and equipment. Elec- 
trical degree and actual previous transmis- 
sion and substation experience preferred. 
Write giving full particulars of education, 
experience and references. 


CORN BELT POWER COOPERATIVE 
Humboldt, lowa 





WANTED 


Development Engineer 


Having wide experience in Elec- 
trical Control and Resister Design, 
also Self-priming Centrifugal Pump 
Design. Give details of education, 
experience and salary desired. 


GUYAN MACHINERY CO. 
Logan, West Va. 





ELECTRICAL ENGINEERS 


Graduates, experienced in design, engi- 
neering and economic studies of steam- 
electric power plants and high voltage 
substations. 


Also, engineer experienced 
in power system relaying and in prepara- 
tion of specifications for switchboards and 
switchgear. Please submit resume includ- 
ing personal data, education and experi- 
ence record to 


P 8078, Electrical World 
330 West 42nd St., New York 18, N. Y. 


WANTED 


SALES ENGINEERS 


Manufacturer of electrical transmission 
and distribution equipment offers excep- 
tional opportunity to E. E. graduates under 
45 with at least 4 years sales experience. 
Excellent starting salary. Good yearly 
bonus. Travel expenses. Participation in 
Profit Sharing Plan after 3 years. Posi- 
tions are permanent and offer definite op- 
portunity for advancement. Submit full 
particulars. 


P-8316, Electrical Wo 
520 N. Michigan Ave., Chicago 11, Ill 


WANTED 


DESIGN ENGINEER 


Experienced in design of electric switch- 
gear and protective equipment by national 
manufacturer in small Midwest city. Give 


full details. 
trical World 


520 N , Chicago 11, 


MANUFACTURER'S REPRESENTATIVES 


WANTED 
S choice Territories Still Available for our line 
~ DISTRIBUTION AND POWER TRANSFORM 
ERS. Please submit full details. 
LARKIN TRANSFORMER DIVISION 
of Larkin Lectro Products Corp. 
160 West 146th St New York 30, N. Y 





















REPLIES (Bow No. Address to office nearest you | 
NEW YORK: 8330 W. 42nd St. (18) 
CHICAGO: 520 N. Michigan Ave 11) 
SAN FRANCISCO: 68 Post St. (4 
POSITIONS VACANT 
I Jesigne for wo 
hile, South Amer 
4 ctrical applicati 
ur for hydro-el 
ger ns, transi 
lir 1l control mo 
ho electr railway equity 
mer ar eal of the theory in 
cations. Should be able t 
irawings with bills of ma 





he fleld, as well as work wit! 
preparation of requisitions 


nvolved in his drawings. 

nsportation both ways ar 

ling paid by the company 
letails. P 8220, Electric 


WANTED: MANAGER for 
rar -ower ¢ Y at r 











bla 
» Ea 
WANTED, SEVERAL engir 
nder y large indust 
1 s r 








Ir 




























"POSITIONS VACANT 


| ENGINEERS: LARGE college offers $3000, 
approx. half time teaching-studying All 


| 


ranks univ. positions, experienced $4500-$6000 
months Give phone, photo, qualifications, 
Cline Teachers Agency, East Lansing, Mich. 


SELLING OPPORTUNITY OFFERED 





REPRESENTATIVE WANTED to handle line 


} cate wit 


of commercial lighting fixtures in Ohio, In- 
diana, St. Louis and Southern Illinois, Ken- 
tucky, and New York RW 8306, Electrical 
World 


EMPLOYMENT SERVICES 


SALARIED 


POSITIONS $3,500-$35,000. If you 
are consider 


4 new connection communi 
undersigned We offer the 










original per 




















al employment service (39 years 
ognized standing and reputation). The pro- 
ure is highes hical standards, is individ 
ed to y personal requirements and de 
v s 8 without Initiative on your part 
) tity covered and present positions 
| protected Send ly name and address for 
details R. W B Inc 62 Dun Bldg 
Buffalo N. ¥ 
SALARIED PERSONNEL $3,000-$25,000. This 
confidential serv established 1927 is 
high grade men who seek 
on under conditions ass 
1 protection to p 
and address onl 
sulatior invited d 
IL, 241 Orange St., New 


March 12, 








POSITIONS WANTED 


ontrol engineer 









PROTECTION AND Twenty 
two years in general office of large power 

eS need application mainte 

tion of relays, automatic con- 

urrie rrent pilot ying 







, cont and 
tiectrical World 


lation of r 
ring. PW 8087, 





ENGINEER, age 43, excellent 
e experience in testing, 
ynstruction of power pls 








substations, switch bo 
ls, power and lighting 
mn relaying. PW 8151, 





“ND Engineering Executive 








PRODUCTION 












m ately available to manufacturer need 
ng ma w road experience in design, engi 
r and production of automatic electrical 

r qui; t: hoists, elevators, etc. More 
ur ’ t liversified experience in al 
phases of fa managen personnel, lab 
a 8 





rk simplifica 
trical World 





SELLING OPPORTUNITIES WANTED > 


OLD ESTABLISHED agency de 
r nel & insulators and 
ty trade area. RA 787 





sas C 








SALES AGENT av 





ailable established elect: 
ind mecha il sales agency ¢ ng N h 
and South Car t sires r two add 
nal ac its. LeRoy P. Spoon, Electrical 
Engineer, P. O. Rox 4036, Charlotte 
U. Ss. Government 


UNITED STAT 


: OF 
INTERIOR, | 






DEPARTMENT 


























THE ireau of Reclamatior 
Sealed bids (Specifications No. 2573) will 
be received by Bureau of lamation, Der 
r, Colorado, until 2 p 1., March 29, 1949 
then publicly ypened for furnishing 
230-kv power transformers and lightning 
arresters and 15-kv power circuit breaker 
disconnecting switches, lightning arresters 
and current transformers for the Coe g 
ibstatior Davis Dam Project \rizona 
Nevada ery desired within 65 to 
7 lay p ilars, address Bureau 
Reclamatior Iding 1-A, Denver Fed 
ral Center, Denver olorado 

MICHAEL W. STRAUS. Commissioner 
(100) 


WANTED 


WANTED 
Used GE or Westinghouse three 
or six element magnetic oscillo- 


graph with film attachments 


W-8308, | 
520 N. Michi 
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TRANSFORMERS 


FOR SALE 


20—112 KVA G-E 120/240/480—120/240 DRY 
40—10 KVA A-Ch 450/225—117/234 DRY 
10—10 KVA A-Ch 460/230—230/115 DRY 
20—15 KVA A-Ch 450/225—117/234 DRY 
9—15 KVA A-Ch 460/230—230/115 DRY 
15—20 KVA W-H 450/225—117/234 DRY 
12—20 KVA W-H 460/230—230/115 DRY 
6—25 KVA W-H 450/225—117/234 DRY 
6—26 KVA W-H 460/230—230/115 DRY 
3—73 KVA W-H 230/460—115/230 DRY 
6—25 KVA W-H 13200—120/240 

9—3712 KVA W-H 13200—120/240 

3—50 KVA Pitts 26400—2300/4000Y 

3-50 KVA G-E 33000—2400/4160Y 

3—150 KVA G-E 2300/4000Y—115/230 
3—200 KVA W-H 6600/11430Y—2300 
3—333 KVA G-E 13800—120/240 


1—Gas Fired Recirculating Youngs Bros. 
DRYING OVEN, 2 Compts., complete 
with controls. 


TRANSFORMERS WANTED 


Rewind and repair services on all makes 
of transformers. One year Guarantee. 


THE ELECTRIC SERVICE CO. 


Cincinnati 27, Ohio 


FOR SALE 
One New Sauerman 3 Cu. Yd. 


CRESCENT 
COAL SCRAPER BUCKET 


Immediate Shipment 


For Price Contact 
Mr. N. C. Stirewalt, V.P. 


CENTRAL ILLINOIS 
PUBLIC SERVICE COMPANY 
IMinois Building Springfield, I. 


TRANSFORMERS - New 


We're Overstocked — 
Make Us An Offer -—— 
10—Westinghouse Type S 
5 Kva, 2400-120 240 V. 
Single Phase, 60 Cy. 
Ser. No. 4,265,625 & Up 


In Orig. Ship. Crates 


BOROUGH OF CHAMBERSBURG 
100 So. Second St. Chambersburg, Penna. 





500 KVA TRANSFORMERS 


3—Transformers, 500 KVA, 1 phase, 60 

cycles substractive polarity, 2300 H.T. 
volts, 460 volts L.T., Type ODSC, 
Gals. oil 407, Spec. 9649B, Tempera- 
ture rise 55 c, Impedance at 75 de- 
gree C 4.1%, Serial #714538, 39, 40, 
Allis-Chalmers Mfg. Co., Pittsburgh 
Transformer works, Pittsburgh, Pa., 
U.S.A. Excellent condition. 









FS-8311, Electrical World 


West 42nd St w York 158 
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interest to us. 


ELECTRICAL 
CABLE 


BOUGHT AND SOLD 

* For every industrial and 
power applicaticn 

* LARGE STOCKS ON HAND 

* RAPID DELIVERY 

* CUT TO LENGTH 


Send us your inquiries 


UNIVERSAL Wire & Cable Co 


2662 No. Clybourn Ave., Chicago 14, Ill ! 


FOR SALE 


Used D.C. Watthour Meters 


G.E. Type C6 


IVAN T. JOHNSON CO., INC. 
95 Madison Ave. 









are available. 


A. G. SCHOONMAKER CO., INC. 
Digby 9-4350 


50 CHURCH ST. 


N. Y. 16, N. Y. 


FOR SALE 


4000 KW TURBINE GENERATING PLANT 


Consisting of 


1—2000 KW and 2—1000 KW General Electric, 3 
phase, 60 cycle, 480 Volts, 3600 R.P.M. Condens- 
ing Turbo Generator Units. Complete with all 
Auxiliaries. General Electric inspection reports 


Do your TRANSFORMERS 
ned REBUILDING? 


Your transformers will need repairing or rebuilding. 
The entire facilities of THE OHIO TRANSFORMER COR- 
PORATION are at your command and these facilities, to- 
gether with skilled personnel, assure you of complete satis- 
faction and prompt service. 


Have you TRANSFORMERS 
that you want to SELL? 


Your transformers which are no longer required are of 
To supplement our stock, we need your 
transformers. Please tell us what you have for sale. 


TE OHIO 


Court & Harriet Sts. 






TRANSFORMER 
CORPORATION 


CINCINNATI 3, O. 


Motor Generator Sets—3 Ph. 60 Cy. 
R.P.M. 
600 


BELYEA COMPANY, INC 


51 Howell Street, Jersey City, « 3. 


‘ ecre " FOR SALE 

L ICAL LINE HARDWARE Capacity 34. 

KV 400 Amp. and SECONDARY POWER cauie 

including 3 phase buss runs, (totally enclosed), 

two '4” x 4” copper bars per phase for 440 V. 

equipment, approx. 46 ft. run; also 3—200 HP 

Monitor type 6635 —_ ttarters; all new and 

unused—in original cra 

COMFORT SPRING ae 

Baltimore - 31, 














NEW YORK 7, N. Y. 
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EVERYTHING YOU'RE LOOKING FOR IW... 
BOILER 


1—460 H.P. Lasker-Adams 
Water Tube Boiler 






















CHECK THIS STOCK LISTING FOR 












































GUARANTEED “REBUILTS” YOU NEED Type—Class P-20—-4 drum 
. : : . Tubes—-440—-3'4" No. 10 gauge 
SQUIRREL CAGE MOTORS 500 ALCh. ANY 2300 514 . gauge. 
MOTOR GENERATOR SETS 400 GE. EM 2300 900 Working Pressure—250 lb 
> P ; i 23 Ss. rs 
KW Make AC pc Ha Mieke Type e Speed 400 ALCh. ANY 4000 1180 . g ea 
1200 Al.Ch. 3/60/4000 600 ta a 7 — ea 400 ALCh, ANY 4000 514 in. gd. 
1200 GE 3/60/5000 125/ : ' N 0 3 85 7.5 LP 2300 §=6720 -j 
t 125 $00 GE, RKTP 440 json] 320 GE LN 2300 720 Built-in Superheater 100° F. 
14000 G.F 3/60/440 250 ann ae h ot pf 2300 ‘ann 300 G.I IM 2300 © 600 Total Temperature 550 F. 
1000 G.I 3/25/2300 250 00 G x 2200 SOL 100 GA I-EA 2300 1750 
500 G.E 3/60/440 250 400 West. CS 2200 1800 250 Idea 440 = 720 Diamond Sootblowers , 
500 GE 3/60/2300 600 350 W ent ¢ S 2200 900 | 250 Al. Ch. ANY 2300 300 Boiler equipped with Illinois 
150 G.F 3/60/2300 125/ 300 G x 0 900 250 West. C.W. 2306 500 
: 250 oe Wen. GE aoe ae 125 GE. LM. 2300 720 Chain Grate Stoker 
300 G.I 2/60/2300/ 250 250 West s 2200 1800 100 ALCh. ANY 44 720 
™ 440 ‘ 200 Wagner 26v 440 1800 100 West.) CW 40575 Available now. 
200 Cr. Wh. 3/60/2300 125 200 G.I K 2300 = 720 75 G.E I.M 440 1750 On foundation plant site basis. 
150 Al. Ch 3/60/220 125 200 G ; ae 2200 a 75 G.I IM 440 514 
125 G.} 3/60/440 = 125 200 G C 2200 1800 60 West. C.W 2300 )=—-870 TT 
90 GTI 3/60/2300 90 ps fy ‘ 5S 440 720 50 L.Allis G.H. 440 870 JOHN ei sco 
0 G a 2300 600 50 G 0 72 ‘ 
7 GF 3/60 000 125 150 Cont TEFC 440 900 : aM - —— , Purchasing Agent a 
440 125 G I TEFC 440 1200 Village of Winnetka, Illinois 
7% Ol 3/60/2200 250 125 est. CS 440 3600 
440 100 ALCh, A.R 440 «514 SPECIALS 
75 8 3/60/440 250 100 ALCh, A.R 440 100 
oe Was. ween 3m | 100 US, Vert. 440 1200 MERCURY ARC 
60 Al. Cl 3/60/220 110 100 2 irke E 4 440 1200 RECTIFIER p F e 
60 F.-M 3/60,/220 125 7 Tri'ph T.E 2200 514 
DG Yeoatn fae | MG Tic’ 749 230 | | 4500 ww. Al Chirs. 600 v. ower quipment 
0 West 3/60/440 110 75 GI F.T 1440 8720 = to genes oe 
. } 3/60 /22) 5 75 West Vert 2200 900 &. all complete. efcas . 
= Lb 3 a sep oe iis 440 Oa ca a Released by Utilities & Industrials 
ea sien a <o5 one es aan ee D.C. GENERATORS Turbines, Generators, Steam and Oil 
25 Wotton 3/60/220 110 75 Gd ’ TEFC 440 1200 3—New 610 K.W., Gen.- Engines, Boilers, Motor Generators, 
15 Wes 3/60/440 250 ee mm I Elec. type MPC, S00 V. Rotaries, Transformers, Motors, Com- 
SYNCHRONOUS MOTORS : 440 750 RPM, shunt interpole. pressors, Induction Voltage Regulators, 
HP Make Type V_ Speed 60 ALCh. A.R 440 514 ee ee Oil Circuit Breakers, etc. 
1500 eo bk. ATL 4150 514 60 G.E. KG-exp. 440 1200 TURBINES 
1000 est 2300 = 900 1 GE { ” Service backed by 40 years’ experience 
710 G.E ATI 6600 720 re G a FC aah aan 1250 K.W. Al. Chirs. 3/60/ pis - ¥ ” 
700 G.I ATI 2300 720 60 GLE K-444 440 1800 480 volts, condensing. 
ab ok GE) vg ccamime|| | BREW, WOLTMAN & CO. 
ena oan | Gen SLIPRING MOTORS ALT, 3/60/240, 1200 R. 
es 4 ¢ : 
; 5° 2 HP Make Type V_ Speed P.M. through reducer to $2 Church St., New York 7, N. 
350 G e 5300 300 | 3000 G1 : I uM 2200 "190 Moore turbine, 425 lb. 
3! 3.E 2: 2 ; 22 2 . 
350 G.I TRB 2300 450 1500 West. H.E 2300 233 125 KVA, Al. Chirs. 3/60/ 
250 G.E ATI 440 600 | 1500 G.E M.T. 6600 253 Ee with 135 
250 Al. Ch 2300/ 720 | 1000 AL.Ch. ANY 2300 240 “ . BAP. 
4000 800 West. C.W 6600. 507 FOR SALE 
200 Al. Ch 2300/ 360 440 REQ’ CY CHANGER 
440 750 West. C.W 2300 900 F Lerars Paae 2000 Sets +4 and 44 Boxes 4 
150 West 2300 «6514 750 G.I M.T.16 2300 ©6450 1000 K.W. Gen. Elec. type ° 
145 GE. ATI 440 900] 600 GE. T.M. 2300 600 ATI, 300 RPM, 25 cy. 3 AM John Crane Packing 
100 GLE. ATB 2300 900 600 G.t I.M 440 352 25/6600; 60 cy. 3/60 
75 G.I ATI 220 8900 500 Ideal A.V 2200/ 1800 4160.2400 : : 
0 GE. TS 390 1200 4000 Detailed listing will be 





furnished on request 


For Price contact 
Mr. N. C. STIREWALT, V. P 


CENTRAL ILLINOIS 
PUBLIC SERVICE COMPANY 


Illinois Building Springfield, Ill. 






1324 West Cermak Road 
Phone CAnal 6-2900 


DIESEL GENERATOR UNITS 


Chicago 8, Il! 





EQUIPMENT FOR SALE 


Pole Trailers 2 mn Capac ty—Manu 
i Db & Cc Weight 2460 Ibs 
Payload bs Tire. size 900 x 2 
IN STOCK—IMMEDIATE SHIPMENT “Price without brakes—each. ... $450.00 
Price th eleetric brakes—each. 750.00 
2—1420 KVA—FAIRBANKS MORSE—NEW ALTERNATORS DIRECT CONNECTED URGE Stee ee 
TO FAIRBANKS MORSE MODEL 38D8-1/8 1600 HP—720 RPM— Price F.O., Wilkes Barre, Penna 
DIESEL ENGINES. Five (5) Used Model “C” Highway Earth 


Boring Machines (Used—-Good) eac! 
$500.00 
P e F.O.B. Wilkes Barre, Pa 


2—1250 KVA—CROCKER WHEELER—NEW ALTERNATORS DIRECT CONNECTED 
TO FAIRBANKS MORSE MODEL 38D8-1/8 1600 HP—720 RPM— 
DIESEL ENGINES 


Re 1 aC s Hydraulic Cc n- 
Earth ee Mae shines first clase 
eact $2,500 00 


F.0.B Wilkes Barre, Pa 


2— 620 KW — 240 VOLT—DC GENERAL ELECTRIC GENERATORS DIRECT CON- 
NECTED TO ALCO TYPE 6—12'2 X 13-T 900 HP—700 RPM 
DIESEL ENGINES 





Power Saws ¢ 





ENGINES NEW LATE 1944—RELATIVELY FEW HOURS OPERATION 


WALTER H. WILMS & COMPANY 


2526 GUARDIAN BUILDING, DETROIT 26, MICHIGAN 
WOODWARD 1-1856—1-1857 


Power 
. 8650.00 
F.O.B. Wilkes Barre, Pa 
WYOMING VALLEY 
EQUIPMENT COMPANY 


1089 Wyoming Avenue 
Forty Fort, Penna. 
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FOR 


IMMEDIATE DELIVERY 


OTHER DIESELS AVAILABLE 
UNIT CAPACITIES—10 TO 1420 KVA 
A.C.—50 AND 60 CYCLES 


NEW ENTERPRISE DIESELS 


WITH 300 KW IDEAL A.C. GENERATORS 














KVA Make 
1420 Fairbanks Morse 
1250 General Motors 
900 General Motors 
625 Superior OS 
425 Baldwin 
375 Enterprise 





50/60 Cycle 


FREQUENCY CHANGERS 


For Sale 


Southern California Edison 


Company has a quantity of 


50/60 cycle frequency chang- 

ers for sale in the following 
Capacities: 

3.5 KW 

10 KW 

15 KW 

25 KW 

i0 KW 


50 KW 
60 KW 
75 KW 
100 KW 
125 KW 
Also two each 1000 KVA 
frequency changers. Can be 
broken up for use as 50 or 60 
cycle motors or generators. 


for information and details write: 


SOUTHERN CALIFORNIA 
EDISON COMPANY 


Frequency Change Dept. 
P.O. Box 351, Los Angeles 53, Calif. 





A PARTIAL LIST OF 
Model 
38D8% 
16-278A 
12-567 


VO-6 
DSG-6 
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HP RPM KVA 
1600 720 312 
1600 720 300 
1080 720 200 

750 327 125 

510 450 75 

450 450 62 


Buckeye 


General Motors 
General Motors 
Int'l Harvester 


OUR INVENTORY 


Make 
General Motors 
Fairbanks Morse 


Model HP RPM 
8-268A 450 1200 
YVA 360 957 
80 240 600 
3-268A 150 19200 
6016-£ 90 1200 
UD-18 76 1200 


WRITE FOR COMPLETE INFORMATION 











MOTOR SQ. CAGE 

Ridgeway 900 rpm 2200v. 

1—125 HP. G.E., 1800 rpm 2300v. 

1—100 HP. Whse, 1800 rpm 440v. 

1—100 HP. Whse, 1200 rpm 2200-440v. 

1— 75 HP. Whse, CS, 1200 rpm, 2200 volts. 3 
pe . 60 cycle, 

1—75 HP. 1800 rpm Westinghouse, 440 volt 

<< a General Electric Type KT 900 RPM 440 


2 wo HP. G.E., 900 rpm 220v. 


MOTORS SLIP RING 

1—2500 HP G.E. MT 257 RPM 6600 volt 
2— 150 HP G.E. Type IM 450 RPM 440 volt. 
1 100 HP G.E. Type IM 400 RPM 440 volt. 
1—100 HP. G.E. 720 rpm 440v, 25 cy. IM 

75 HP. G.E. 1200 rpm 220v, 60 cy. Vert. 

60 HP. West. 900 rpm 2200v. 60 cy. Vert. 

50 HP. F.&M. 1800 rpm 220v. 60 cy. 


MOTORS—D. C. 230 VOLTS 
125 HP. G.E. 1800 rpm R.C 
= 5 HP. 865 rpm General Electric 
— 50 HP. 700 rpm Crocker-Wheeler. 


VARIABLE SPEED 220 VOLTS 
35 HP. 300/1200 rpm Westinghouse 
—80 HP. 440/1200 rpm General Electric. 
25 HP. 650/2200 rpm Westinghouse. 
25 HP. 300/900 rpm Electric Dynamic. 
—55 HP. 500/1500 rpm General Electric. 


MOTOR GEN. SETS 
1000 KW Westinghouse 275 volt, 720 RPM 4000 
volt Syn 
—1000 KW General Electric 600 volt 514 RPM 
4000 Volt Syn 
-§00 KW. G.E. 250 900 rpm 2300v Syn. 
—500 KW. G.E. 575y 900 rpm 2300v Syn. 


= RO ee ee 


J. L. HEMPHILL & CO. 


ELECTRICAL ENGINEERS & EQUIPMENT 
OL aa 


1 


A. 6, SCHOONMAREW?, 0-7 


Diesel Engines + Power Machinery 
ENGINE DIVISION, 50 CHURCH STREET, NEW YORK 7, N. Y. 


ait, Sne. 












LOngacre 5-3227 






1—125 KW. Crocker Wheeler 1200 rpm 125v Gen- 
erator 2200 S.C. Motor. 

1—100 KW. Elect. Mach. 1200 rpm 125v Generator 
4150 Syn. Motor. 


PLATING GENERATORS 
1—1% KW. G.E. 5/6v with sq 
1—12 KW. Hansen Van Winkle or 1300 rpm 
20 HP. General Electric KF Moto 
1—3000 Amp. Chandeysson, 6/12v “00 rpm Syn 
Motor. 
1—2500 Amp. ditto 
1—625 KVA West. Reduction Gear uate Genera- 
tor Non-Condensing, 2400v 3 ph 60 c: 


TRANSFORMERS 
1—1000 KVA G.E. 3 ph. 4150 voit to 2400 volt 
1 667 KVA General Electric, 3 phase 4150 volt 
» 2400 volt Auto 
3 300 KVA Pitts. 2300¥ pri. 115/230v sec. 
3—300 KVA G.E. type H 2300v pri. 115/230 sec. 
3—150 KVA West. 2300 volt Pri. 240/480 sec. 
1—150 KVA G.E. 2300v 110-220v. 
2—100 KVA type SK, 13,200¥ primary 250v, sec 
ondary single phase. 
10 ai KVA G.E. 1 ph. brand new 440/220v 
0-110¥ 


ALTERNATORS & SYNCH. MOTORS 


1—2500 KVA Westinghouse, Syn. condenser. 720 
rpm 2200v with D.C. exciter. 

1—320 KVA Allis Chalmers, 450 rpm 480v. 

1—240 KVA General Electric ATB, 600 rpm 240¥ 
with D.C. exciter. 

1—225 KVA 514 rpm 600v Wostincionse. 

4—200/100 HP. Whse. 720/360 rpm 4150v. 

1—200 HP General Electric 257 tem (140 —_ 

1—165 KW. 514 rpm 2200v Electric M 

1—100 HP. G.E. type TS 600 rpm 44007 D. 

2—150 HP Allis Chalmers, 360 RPM, 2200 volt 


Complete Line of A.C. and D.C. Motors and Generators 


RELAYS FOR SALE 


Approximately 125 G. E. time delay ground directional relays, induction disc type, 


maximum torque at unity power factor. 


For resistance grounded neutral systems, 110 


volts, 60 cycles; current taps 0.5 to 2.0 oe Drawout or non-drawout surface 


mounted cases, ‘single and double contact. 


es I1C-5 or ICP. 


AMERICAN GAS AND ELECTRIC. “SERVICE CORPORATION 


30 CHURCH STREET 


NEW YORK, 8, N. Y. 
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Presents Engineering's Greatest AaVance 
in the field of electrical powopy romyeysion ; 


THE NEW I-T-E LOW VQ 


MECHANICAL RECTIFIER 
for applications up to 10,000 


FIRST SUCH UNIT IN AMERICA 
NOW INSTALLED AND OPERATING! 


THE MECHANICAL REC- 
TIFIER made its debut and 
became a reality in this country 
on February 8th, 1949, when 
a unit rated 3500 amperes was 
placed in service in the plant 
of the Buffalo Electro-Chemical 
Company, Buffalo, N. Y., car- 
rying 5000 amperes at 260 
volts d-c with an efficiency io¥-8 Belletin 4809 con- 


of 96‘ tains complete technical 
‘ information on the I-T-E 


GET THE COMALETE sToRY! » Mechanical Rectifier, as 
well as a detailed pre- 


sentation of its operating 
principles. Send for it 
today! 


NOTE THESE SIGNIFICANT ADVANTAGES: 

], Higher operating efficiency—actually 92°; to 96.5°% in the 50 to 400 volt 
range! You don’t have to resort to high voltage to obtain high efficiency, if 
you use the I-T-E Mechanical Rectifier. 


_ Reduced Size. A typical plant layout will show space savings of up to 50%. 
Consider what this means to you in decreased building costs. 


Simplified Maintenance. No complicated tools or instruments are needed for 
the adjustment and maintenance of the new I-T-E Mechanical Rectifier. 


_ Low over-all cost. Unit assembly at factory reduces installation cost. NO 
CRANE SERVICE is required in Rectifier Building. 


MECHANICAL RECTIFIERS 


|-T-E CIRCUIT BREAKER COMPANY, 19th & HAMILTON STS., PHILADELPHIA 30, PA. 
CIRCUIT BREAKERS + SWITCHGEAR + UNIT SUBSTATIONS + ISOLATED PHASE BUS STRUCTURES + MECHANICAL RECTIFIERS 





160,000 KW... 


safeguarded against outages by 


The two big turbines shown in the above photograph have 
a total capacity of 160,000 KW. Outages for oil system 
maintenance have been eliminated on this large operation 
by Nonpareil Turbine Oil 

Oil acidity troubles have been avoided. The original 
fills of Nonpareil have not been removed for treating or 
resting in their respective five and six years of use. Never- 
theless, neutralization numbers have stayed below 0.10 mg. 
KOH /gm 

Oil system maintenance has been eliminated. There 
has been no deterioration of the lubricant. The turbine oil 


systems have remained free from deposits. 


STANDARD OIL COMPANY (INDIANA) 





NOME 


Pe me 


Nonpareil Turbine Oil pr 


Outages, not for 5 or 10 or 20 years, but for the life of every 


ides this protection against 


dine it lubricates. It is the only product in its field that 
carries a written guarantee that it will last as long as your 
turbine, without increasing in acidity above a neutralization 


number of 0.15 mg. KOH/gm. 


Why not end oil acidity troubles and oil maintenance once 
and for all, by shifting your turbines to Nonpareil Turbine 
Oil? If your plant is located in the Midwest, write Standard 
Oil Company (Indiana), 910 South Michigan Avenue, Chi- 
cago 80, Illinois, for the services of the Standard Oil Lubri- 
cation Engineer nearest you. 


STANDARD 





a 






